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Motors so tiny they can pass 
through a needle's eye promise 
idvances in fields from 


edicine to nuclear energy 
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DODGE DAKOTA 4x4. © 


This pickup broke new ground, right off the bat. _.Plan* And Dakota handles it all with the attitude 
The first true mid-size 4x4 ever. With the full-size — of a compact. This year, we've even added 

muscle of a standard fuel-injected V-6. Three- anti-lock rear brakes for more precise stopping: 
across seating. An available eight-foot bed. power. The 1989 Dodge Dakota 4x4. Go break: 


Plus our exclusive 7 yr. or 70,000 mi. Protection some ground of your own. MAO ! 
P- FOR SAFET, 


D? 
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*See this powertrain limited warranty & its restrictions at dealer. BUCKLE U 
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_~/ Micromotors 


Engineers are taking microchip- 
building technology and changing 
the objective: Instead of devices 
that just shift electrons, they’re 
making microscopic objects de- 
signed to move. Tiny motors, mass- 
produced with other mechanisms 
on silicon wafers, promise a revolu- 
tion: with micromachines supply- 
ing “muscle” and microelectronic 
circuits providing “brains.” Page 88 


On base 
in space 


In about seven years the drama 
of Americans living and working 
in space will become a reality. And 
the U.S. space station they will in- 
habit will be the largest structure 
ever put into orbit. Page 94 


Say, Smokey 


Twenty-five years ago Smokey Yu- 
nick began offering our readers ad- 
vice on curing ailing vehicles. To 
mark his anniversary, we asked 
the veteran race mechanic how the 
automobile—past, present, and 
future—looks to him. Page 105 


Fast-track 
sedans 


European sport sedans have had to 
make way for American and Japa- 
nese challengers. PopULARSCIENCE 
tests them to find the best combina- 
tion of power and comfort. Page 28 
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ONE WEEKEND A MONTH. 


It's a great way to find 
vourself. 

Whether you're in field 
training, or in a helicopter 
skimming treetops at 90 miles 
an hour or building a bridge, 
the Army Reserve gives you a 
chance to spend a weekend 
doing something out of the 
ordinary. 

You'll usually serve one 
weekend a month and two 
weeks a vear with a Reserve 
unit nearby. You'll make good 
friends. Earn good pay and 
benefits. If you qualify, you can 
learn a valuable skill in elec- 
tronics, automotive repair or in 


hundreds of other occupational 
fields, depending on the needs 
of your local unit. 

It’s solid experience which 
could help you advance in any 
career you choose. 

If you're in high school or 
college, the Army Reserve can 
offer you a variety of educa- 
tional and financial assistance 
programs you may quality for. 
With benefits that won't disap- 
pear when the weekend is over. 

Interested? Talk to your 
local Army Reserve recruiter 
CX day. Or call, toll-free, 
1-800-USA-ARMY. 


BE ALL YOU CAN BE. 


ARMY 
RESERVE 


Workshop or wife 


I have been reading POPULAR SCIENCE 


for 50 years and the January article | 
“3 Workbenches as Furniture" is un- | 
doubtedly the most impractical proj- | 


| ect I’ve ever seen. I work on wood, 


metal, and electronics in my basement, 


Readers Talk Back - 


and my wife has been sweeping up | 


after me for 37 years. If I put a work- 
bench with a table saw and belt and 
disc sander in the living room, I would 
get to start on only one project: my 
coffin. Other than the above, I still like 
the magazine. 

Melvon G. Hart, Des Peres, Mo. 


The January “3 Workbenches as Fur- 
niture" comprises three very fine arti- 


| cles. But one problem is left un- 


answered: What do you tell your wife 
when she screams, “Sawdust all over 
my carpet!” or “Steel shavings all over 
my carpet!"? 

Paul Funderburg, Asheville, N.C. 


Under 5 in 20 


In December 1988's "The Best of 
Whats New" Tecumseh takes the 
credit for having the first American- 
made under-5-horsepower OHV en- 
gine, but it is mistaken. In the 1920s 
and 30s Briggs & Stratton made a 


horsepower." That was not the compa- 
ny's intention. The XT6 was made as 


a sport coupe that would be a good | 


snow and all-season car that just hap- 
pens to be a decent performance car— 
not a sports car. At more than $5,000 
less than the next lowest priced com- 
petitor, the XT6 is a definite bargain. 

David D. Chin, Aurora, Colo. 


Less now, more later? 


I feel compelled to respond to Ed | 


Warnick's letter about imported auto- 
mobile components |Jan.]. He states 
that such components are less expen- 
sive, resulting in lower car prices for 
American consumers, and often reduced 


| delivery time and better-quality cars. 


one-hp four-cycle one-cylinder upright | 


engine that had a crude but opera- 
tional kick-starter assembly. This 
small engine was used on my parent's 
double wooden tub washing machine. 
After the power lines began to reach 
out to the small farms, that engine be- 
came our air compressor, driven by a 
/4-hp electric motor. 

George Boedeker, Laramie, Wyo. 


Subaru support 


Your December 1988 article "Wet Set" 
seems unfairly prejudiced against the 


| Subaru XT6. Statements like "it seems 
| to trip over its front feet—a trait it 


shares with other Subarus,” and “the 
intriguing engineering of the car is de- 
tracted by a video-parlor interior” are 
unwarranted. For one, the digital dash- 
board is now gone. The authors of this 
article assume that Subaru designed 
its four-wheel-drive cars “to solve trac- 
tion problems stemming from high 


Address letters for this column to: Readers Talk Back, POPULAR 
SciENCE, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 
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The trade deficit is horrendous—and 
will continue to grow unless we become 
competitive on the world market. Only 
by lowering labor costs can we cut the 
price of our products. It's far better to 
sacrifice and accept less now and re- 
tain future Job security than to lose all 
income later, when jobs are abolished 
because of a limited market for our over- 
priced products. 
Thomas Murray 
Columbia, S.C. 


Essentially not banned 


The January article “The Man Who 
Knew Too Much" was very good, but 


it contained one key error. Aerosol use | 


of CFCs (chlorofluorocarbons) was lim- | 


ited in the United States—not banned | 
as you state. A category of use called | 
"sterilants" was exempted as an essen- | 


tial use. In the United States 25 mil- 


lion pounds of CFCs are used annually | 


in these aerosols. 
Patrick G. Spencer 
La Crescent, Minn. 


Unnamed winner 


Thank you for recognizing Copeland 
Corp.s Compliant Scroll Compressor 
technology as important enough to 
earn a "Best of What's New" award in 


December 1988's POPULAR SCIENCE. But | 


why didnt you mention our name in 
the article? It's great when technical 
and scientific advances are singled out 
and given recognition in your maga- 
zine, but it would be even better if your 
readers knew who's behind them. 
Howard L. Lance 
Copeland Corp., Sidney, Ohio 
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. New! TRUCK GUARD" Custom-made for trucks. 


You could have bought a car. But you wanted something extra. That 
extra character and individuality that puts you on a different road 
from the rest. So yon bought a truck. And now there's an oil to 
match: specially formulated by Shell engineers to relieve high-rev, 
hot-engine stress common to trucks. Shell's new TRUCK GUARD 
10W-30 Motor Oil seals, cools, lubricates and protects the engine in 
your truck, 4-wheel drive, van or eh vehicle under severe 
operating conditions. TRUCK GUARD has been road- and race- 


. FOR THE SAME REA SON. 


tested in the Baja 1000, in the Jeep Comanche of 1988 SCORE/HDRA 
CLASS 7 4x4 Champion Mike Leslie. It is also API SG/CE-rated— 
the highest category available—and exceeds the requirements of all 
engine manufacturers. So if you picked a truck, pick an oil for the 
same reasons. Shell's new TRUCK GUARD. It's not made for cars. 
And neither are you. 


This One 


TITPTTTT TIT 


Readers Talk Back corina 


An editorial change made after the copy 
was written resulted in the inadvertent 
deletion of the reference to Copeland 
Corp. as the company responsible for 
the scroll compressor pictured with the 
item. Though other companies make 
scroll compressors [ Nov. 88], we chose 
Copeland's for our “The Best of What's 
New" award because it is—at the mo- 
ment—the only American-made scroll 


compressor for home heat pumps and | 


air conditioners. We regret that the item, 


as printed, omitted that information. 


Beating eggbeaters 


The item Biggest Eggbeater in Novem- 
ber 1988's "Science Newsfront" de- 
scribes a 500-kilowatt-plus windmill 
in Texas. May I point out that there is 
a much larger one àt Cap Chat in Que- 
bec, where Hydro-Quebec operates a 
four-megawatt “eggbeater” that is 
nearly 350 feet tall? 
E. C. Hague 
Montreal West, Quebec, Canada 


Get a handle on it 


The picture of the Pontiac Banshee 
(“Automotive Newsfront," Dec. '88]| 
shows a car with no door handles. It 


| reminds me of the 1946 Lincoln I had: 


When the doors froze shut, I stayed 
home. 
E. B. Kilpatrick, Niota, Tenn. 


Ring of truth 


| Upon seeing the ring on the finger of 


the radiator mechanic [“Doctor Radi- 
ator,” Jan.] I was unpleasantly re- 
minded of the task of cutting the ring 
off the finger of a friend after it be- 
came the link between a hot battery 
terminal and ground. When working 
around any machinery or electrical 
risk, rings should be removed. 


P. O. Kolbe, Newtown, Conn. 


Radialgear revisited 


In July 1985 PopuLtar ScrENCE ran 


an article about a new transmission 
for bicycles [“One-Thumb, 15-Speed 
Shift"]. Called Radialgear, it was in- 
vented by Royce Husted. The article 


| mentioned that the transmission might 


be featured on a bicycle offered through 
Montgomery Ward, but I havent seen 
it in any of their stores. Could we have 
an update? 

L. Daniel Halliday, Stockton, Calif. 


The developers of the Radialgear bike 
transmission (Saroy Engineering, Lisle, 
Ill.) spent the past three years negoti- 
ating with major bike manufacturers 
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but were unable to reach an agreement 
to produce bikes equipped with the in- 
genious gear changer. Now, says inven- 
tor Royce Husted, a new line of bikes 
bearing the trademark Radialgear has 
been developed by Saroy and will be 
test marketed in the spring. POPULAR 
SCIENCE will report on the variable- 


| Sprocket shifter's progress in a future 


issue.—Stuart E Brown 


| Shifting speeds 


In the December 1988 "Automotive 
Newsfront" item Softer, Tougher, Toy- 
ota recommends a 50-mph maximum 


| speed for shifting from two-wheel drive 


to four-wheel drive. But an advertise- 
ment on the next page states that the 
1989 pickup can be shifted to four- 
wheel drive at any speed. Who's right? 

Ralph Nobel, Dallas, Pa. 


It is correct that Toyota recommends 
shifting from 2 High to 4 High at speeds 
of no more than 50 mph. In most real- 
world situations the determinations to 


shift into four-wheel drive is of course | 


made at much slower speeds, when the 
loss of two-wheel-drive traction has 
slowed the vehicle. Incidentally, Toyota's 
4WDemand does offer one advantage 
over other shift-on-the-fly systems. It 
can be shifted from 4 High to 4 Low 
while moving. Toyota recommends this 
be done under 5 mph for manual trans- 
missions and up to 18 mph for auto- 
matic trucks.—Mike Michels, Toyota 
Motor Co., Torrance, Calif. 


Safer quicksand? 


I never know who to ask questions like 
this. When my mother was in Anchor- 
age, Alaska, a woman drowned while 
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stuck in quicksand in the Turnagain | 


Arm. Even though rescuers got there 


| in plenty of time, they couldnt get her 


| loose. Would super slurper [“Science 


Newsfront," March '88] change the 

quicksand's consistency enough to have 

made it possible to get unstuck? 
Peggie A. Leifeste, Matawan, N.J. 


Developed by the US. Department of 
Agriculture, super slurper is a synthetic 


| polymer capable of absorbing tremen- 


dous amounts of water to form a gel. I 
put reader Leifeste's intriguing ques- 
tion to William Doane, director of 
USDA's Plant Polymer Research Lab- 
oratory. He says it's conceivable that 
adding super slurper to quicksand 
might make the stuff more slippery, and 
therefore make it easier to pull some- 
one out—but he's not sure. He offers to 
conduct the experiment if there are any 
volunteers.—Arthur Fisher 
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TOYOTA PARTS AND SERVICE 


THE PERPEC T. ELE: 
YOUR TOYOTA 

AND TOYOTA QUALITY 
DEALER SERVICE. 


Its no puzzle at all to keep your Toyota running fit. Just use 
Toyota Genuine Parts and Toyota Quality Dealer Service. 

Nobody knows Toyotas like trained and certified Toyota 
service technicians. They do the work promptly and correctly, using 
competitively priced Toyota Genuine Parts. That's the smart way to 

protect your investment. Not to mention the friendly, positive 
service experience you always receive at your Toyota dealers. 

So to keep your Toyota fit with the perfect fit, remember 
theres nothing like the real thing. Toyota Quality Parts and Service. 

For more information about Toyota prod- 
ucts or service, contact your Toyota dealer or call 
1-800-331-4331. Get More From Life... Buckle Up! 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


Ed 
Yu, 


Baa -— TM 


By ARTHUR FISHER 


Collapse of a legend 


A giant radio telescope is not only an 
instrument for probing the universe; 


| it can also be an object of intrinsic 


beauty, a delicate tracery of metal 
strands forming an intricate mathe- 
matical surface. 

Such was the 300-foot-wide dish of 
the National Radio Astronomy Obser- 
vatory at Green Bank, W.Va., one of the 
largest such telescopes in the world, a 
gleaming white paraboloid of alumi- 
num mesh resting on a steel support 
structure. Sheltered in a mountain hol- 
low from man-made radio interference, 
for 26 years it had played a major role 
in a variety of astronomical pursuits, 
from the search for extraterrestrial in- 
telligence to the discovery of a pulsar 
at the core of the Crab nebula. 

On the night of Nov. 15, 1988, it was 
participating in the rather humdrum 
task of compiling a radio sky catalog. 
At 10 p.m., out of a clear and windless 
sky, disaster struck. The radio tele- 
scopes supporting columns gave way 
and the great dish collapsed into a tan- 
gle of crumpled and twisted metal, 
leaving what looked like a monument 
created by a modernist sculptor gone 
berserk. Part of the failing structure 


A new technique for NMR spectros- 
copy spins a solid sample around two 
different axes in a magnetic field to 
achieve better frequency resolution. 
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Science Newsfront 


One of the world’s largest radio telescopes, the 300-foot-wide instrument at Green 
Bank, W.Va., lies in ruins after an inexplicable collapse. 


sheared open the roof of the control 
room below, but missed the dumb- 
founded telescope operator and his 
computers. 

“It was a really elegant telescope. 
it's sad to look at it now—just an utter 
ruin," said the facility's director, Paul 
A. Vanden Bout, when I spoke to him 
a month after the collapse. He reported 
that the causes of the failure “are even 
more mysterious now than at first, de- 
spite the fact that we have two expert 
teams of investigators probing the 
failure—including the engineer who 
had closed New York's Williamsburg 
Bridge." 

Even though there are larger radio 
telescopes elsewhere—the dish at 
Arecibo in Puerto Rico has a diameter 
more than three times as great—the 
Green Bank instrument was unique in 
combining high enough sensitivity to 
detect faint objects with the ability to 
cover the entire northern sky. It will 
thus be sorely missed. “Radio astron- 
omy is going to be pretty tough with- 
out it," said one expert. 

The telescope cost $850,000 to build 
in 1962; replacing it would cost at least 
five times as much and take at least 
two years. 


Magic angle spin 


The artist's concept at left shows the 
key element in a clever new technique 
developed by scientists at the Lawrence 


Berkeley Laboratory and the Univer- 
sity of California, Berkeley, for greatly 
increasing the resolution obtained in 
NMR (nuclear magnetic resonance) 
spectroscopy “Sharpest Look Yet In- 
side the Body,” June '88]. The meth- 
od is called "double rotation" NMR 
and involves spinning a solid sample 
around two axes simultaneously, like 
a top within a top. It can improve by a 
factor of 100 the accuracy with which 
researchers can pinpoint atoms within 
a solid. 

NMR spectroscopy of solids tends to 
be more subject to “smearing,” or blur- 
ring, of the frequencies obtained than 
the same technique used with liquids, 
because magnetic and electrical inter- 
actions among the atoms in a rigid lat- 
tice are more difficult to average out. 
One early approach to this problem 
was "magic angle spinning," developed 
in the 1950s. A sample is rapidly spun 
around an axis that makes an angle 
of 54.74 degrees with an applied ex- 
ternal magnetic field. The rotation sim- 
ulates the natural tumbling motions 
that would be encountered in liquids 
and averages out some of the smear- 
ing effects. However, the technique is 
effective—100 times improvement in 
resolution—only for atoms with spher- 
ical nuclei, such as carbon 13. For the 
much larger group of atoms with non- 
spherical nuclei, including oxygen 17, 
resolution improves only three or four 
times. 


Continued 


And what exactly is this power 
we're talking about? Simply put, it’s 
the power of all the people involved in 
developing our new line of Procraft® 
fishing ngs. 

You see, before we even 
thought about putting a boat together, 
we talked to the leading experts in the 
marine industry, including professional 
fishermen, award-winning marine 
designers and some of the hottest 
marine engineers in the country. 

We also talked to thousands 
of people like you, from serious fisher- 
men to people who are just getting on 
the water for the first time. 

As a result, we found out what 
you re looking for — great boats at 
great prices, brought to you with as 
little hassle as possible. 

This is the power we've tapped. 
And this is the power that has led to 

a line of complete boating rigs 
like nobody has ever seen before. 


WEVE DONE ALL THE 
HOMEWORK FOR YOU. 

IF you've thought about 
buying a boat, chances are there are 
two concerns that have kept you from 
buying it. One, the cost. And two, the 
hassle of matching it with the right 


its The Power B 


engine, with the nght trailer, with all 
the nght equipment you need. 

Well, that’s where our experts 
came in. You see, we challenged them 
to answer all those concerns for you. 
And the results? 

A line of top quality boat 
packages that fit a broad range of needs 
—and budgets. So regardless of why 
you want a powerboat, we've got the 
night boat for you at low monthly prices. 


INSTANT BOATING. 

JUST ADD WATER. 
o Now, which one of our boats 
is right for you? 
Well, if you're a 
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hunter and need to move quickly from 
hot spot to hot spot, check out our 
line of high performance Stalker?" 
Tourney" and Procaster™ fiberglass 
bass boats. 

If you're a fisherman who 
wants to get to those hot spots quickly, 
but also wants something the family 
can ski behind, our fiberglass Family 
Fisher™ series let you troll in the 
morning and ski that afternoon. 

If you're looking for an 
aluminum boat that's sturdy, reliable 
and great for weekend fishing trips to 
the cabin, we've got everything from 
our Outdoorsman™ series to our deluxe 
Bass and Crappie Hunters" series, with 
prices starting as low as $95“4/month* 

. And finally, if you just want to 
float down the river, bask in the sun, 
barbecue with the family and maybe 
do a little fishing, you should be in 
one of our Funchaser™ Fishchaser™ or 
Voyager™ pontoon boats. Prices start 
as low as $10155/month* 

But regardless of which 
boat package is right for you, you'll 
find more features than any similar 
competitive model. Just shop around 
and see for yourself. 

We also custom-match all our 
boats with Mariner? outboards — 


the perfect outboards for fishermen 
who demand both performance and 
proven reliability. 

But our efforts don't stop 
here. You see, beyond just offering 
complete boat packages with quality 
components, our fishing experts have 
designed and thoroughly tested every 
component and accessory to work 
together as a unit. 

So all you have to do is decide 
which packaae is for you, then hitch it 
up to your car and go. 


WE COVER EVERYTHING FROM 
STEM TO STERN. 


“Based on Manufacturer's Suggested Retail Price of $6,560.00 (Crappie 
Hunter c and $6,980.00 (Ashchaser 201, with approved credit at 


participating MMAC financing dealers. Payments based upon down 
payment of 70% (cash or trade) plus taxes, license and fees; 17.99% APR 
Procraft dealer can provide additional details. Term is 84 months. 


And to prove to you that none 
of this is just talk, we back every Procraft 
rig with our Procraft Stem-to-Stern™ 
limited warranty, the most compre- 
hensive warranty in the business. It 
covers virtually every part on every boat, 
motor, trailer and accessory we sell. And 
includes a Mariner outboard 3-year 
limited warranty against corrosion with 
an optional 2-year extended Product 
Protection Plan. 

So, if you do have a problem, 
your dealer will take care of it and get 
vou back on the water quickly and 
without hassle. 


DEALERS WHO ARE PREPARED TO 
SATISFY YOUR EVERY BOATING NEED. 

But beyond just making it 
easy for you to get on the water, we've 
also made it easy for you to stay on the 
water with a customer care program 
that gives you quick, professional, 
courteous service. 

You see, unlike a lot of repair 
shops out there, every Procraft dealer- 
ship is staffed with certified mechanics 
and technicians — people who've 
undergone extensive training covering 
virtually every aspect of boat repair. 

They also use state-of-the-art 
diagnostic and repair equipment. 


They offer quick on-the-spot financing. 
And once you've bought a boat, they 
will even tell you everything you need 
to know about maintaining it and 
running it safely. l 

In short, we'll do anything and 
everything we can to keep you and 
your boat happy. Including giving it a 
thorough inspection before you buy it 
to make sure it’s as water-ready as we 
designed it to be. 

So, if you've been holding 
out for the day when boating will be 
easy and affordable, that day has 
finally arrived. 

Take a look at the next few 
pages to find the boat that's right for 
you. Discover why, feature for feature, 
nobody can give you a better value 
than we can. For complete product 
information and the name of your 
nearest Procraft dealer, call: 


To A Bass Fisherman, This 
s Haw Heaven. 


Motorguide™ 750 Brute 12/24 volt 
trolling motor with foot control 
and deluxe bow panel 


ith power rm and ttt an con- | — P" gg j k =e n es 
venient rear trim switch station d — A-—— = - E - Rx o 


* Pro Pole bike 
seat assembly 


* Humminbird™ WP 60 
In-Dash Flasher 


| Deluxe console and custom dash, 
with custom instrumentation, 
gauges and sport steering wheel 


Comfortable. adjustable driver's seat and 
passengers bench seat 


tournament recirculating system 


DE Custom-bui eei eges aom yr d had 
vi mag wheels beann 
side guides and submersible lights 
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75 HP 1050 Ibs | 


| | Stalker 160 


| 16' a" 


© |staker160 | 16'4" 
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= |staiker170  |46'0" | 
? |Staker170 | 1640" Ea ; 
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If you're a fisherman looking for a fishing machine that can getyou | © f; 
quickly from hot spot to hot spot, select from one of our deluxe fiberglass | ^ 


bass packages. Each one includes everything fishermen demand, plus |_| Stalker 1 771 88". Magli [1550 Ibs 
these exclusive features: | Stalker 190 200 HP 1550 Ibs. | 


e Quicksilver" stainless steel propeller LT —— —L— 
e Procraft Stem-to-Stern limited warranty x | ene 
Feature for feature, nobody gives you a better value than Procraft. | 2 150 Maa it | 1550 Ibs 


Shop around and you ‘Il see for yourself. For complete product information | * | a a ag aS s 
and the name of your nearest Procraft dealer, call: e SOMaga | SU): 
150 Mag Il 1650 Ibs | 


Ó Procaster 190 | 4940" 
"m 
1-800-526-6630 


*Based on Manufacturers Suggested Retail Price of $8,790.00, with approved credit 
at participating MMAC financing dealers. Payment based upon down payment of 
20% (cash or trade! plus taxes, license and fees, 17.99% APR. Procraft dealer can 
provide additonal details Term is 84 months. We reserve rhe nght to change pnces 
and specifications without notice. Photos may include optional equipment 


f You Can't Decide Between AFishi 
Boat Or ASkiBoat, Get Them Both. 


Reliable ALS Mama V-6 Large rod and ski storage 
engine, perfect for trolling compartmen 

and skiing, with power trim 

and tilt and convenient rear 


trim switch station 


| 
Soarding ladder 


XE us 


Deluxe 
12/24 volt 
bow panel 


Motorguide 
750 Brute 12/ 
24 volt trolling 
motor with 
foot control 


Deluxe console and dash 
with custom instrumentation 
and sport steenng wheel 


Walk-thru windshield with top 
and boot and walk-thru curtain 


Deluxe adjustable driver's seat and 
passenger swivel seat 


Convenient front and rear aerated livewells 


Trailer: Procraft color coordinated, drive-on style trailer with 
14" mag wheels with bearing Soret Sal tongue jack, roller 
side guides and submersible lights 


Boat If you're looking for a fishing boat and a ski boat, choose from one 
| En | Weight of our versatile fiberglass fish & Ski packages that let you fish in the morning 
Family Fisher 160 and ski that afternoon. Each one is fully equipped and ready to go, and 
includes these exclusive features: | 
e Quicksilver" stainless steel propeller 
Family Fisher 180 e Procraft Stem-to-Stern limited warranty 
Family Fisher 180 4220 Ibs Shop and compare. You'll soon see, feature for feature, nobody 


| | | gives you what we can give you. For complete product information and the 
Family Fisher 190 name of your nearest Procraft dealer, call: 


Based on Manufacturer's Suggested Retail Price of $10,490.00, with approved 
credit at participating MMAC financing dealers. Payment based upon down 


payment of 20% (cash or trade) plus taxes, license and fees: 12.99% APR. 
Procraft dealer can provide additional details. Term rs 84 months. We reserve a E | L| 
the right to change prices and specifications without notice. Phatos may include 


optional equipment. 


Family Fisher 170 
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One Of Our Fishing Boats And 
Youl Be Hooked For Lif 


Lockable rod 
compartment 


Try 


Rear aerated livewell 
with convenient, 
removable bait bucket 


Reliable Mariner 60 HP 
engine, with power tim 
and tilt and ROTME NR 
rear trim switch station 


Motorguide 750 
trolling motor 
with convenient 
foot control 


Large forward aerated 
I'vewell 


Humminbird 4000 easy- 
to-use fish locator with 
swivel base 


Deluxe console and dash, with 
custom instrumentation and 
sport steering wheel 


"Trailer: Procraft custom-built color coordinated, drive-on style 
trailer with 14" mag wheels with bearing protection, tongue 
jack, roller side guides and submersible lights 


| e P m E . 
[Yost Tian on [| Procraft Crappie Fishing Series 
It's everything you want in a fishing boat. Performance. Reliabilit 


rec fe = 
And loaded with all the features serious fishermen demand in their ngs, 
Crappie Hunter 1673 including these exclusive Procraft features: 

ES [or 


E 
5 
E 
= 
x | 


e Quicksilver™ stainless steel propeller 
e Procraft Stem-to-Stern limited warranty 

In fact, they've got it all. Just shop around and compare for yoursel 
You'll soon see that, feature for feature, nobody gives you more for your 
money than we do. 

For complete product information and the name of your neares 


*Based on Manufacturer's Suggested Retail Price of $6,560 00, with approved credit Procraft dea ler, cal |: 


at participating MMAC financing dealers. Payment based upon down payment of 
2056 (cash or trade! plus taxes, license and fees; 17.99% APR, Procraft dealer can 
provide additional details. Term is 84 months. We reserve the right to change prices | E a 


and specifications without notice. Photos may include optional equipment 


Fibe rglass 


liable Mariner 75 HP 


24 
a 


This Could Be The Begi 
Of AGreat Fish Sto 


Special elevated 
"flippin" style deck 


Lockable rod box 


Motorguide 730 
trolling motor 
with foot control 


Humminbird 4000 
LCR Fish Locator 
with convenient 
swivel base 


Deluxe steering console 
with custom dash 
and instrumentation 


Convenient built-in ice chest 


2 large aerated livewells with 
rounded corners 


Trailer: Procraft custom-built, color coordinated drive-on trailer 
with custom wheels with bearing protection, tongue jack, roller 
side guides and submersible lights 


- - Mariner | Boat 


Procraft Aluminum Fishing Series 

If you really want to catch those lunkers, our Bass Hunter™ is for 
/Ou. It's quick. Tough. And loaded with everything you could ever want in a 
1shing boat, including this exclusive feature: 
» Procraft Stem-to-Stern limited warranty 

Or if you need a smaller, versatile boat, select one of our 
Jutdoorsman models. Nobody gives you more features for your money 
han we do. Just shop around and compare for yourself. 

For complete product information and the name of your nearest 
?rocraft dealer, call: 


| Bass Hunter 1773 "ES pcc 
Bass Hunter 1773 4 F 
Bass Hunter 1775 | i " 
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| Bass Hunter 1773 [a | 73" | coup | 700 Ibs. | 
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Outdoorsman 1574 300 Ibs. 


500 Ibs. 


1-800-526-6630 


*Based on Manufacturer's Suggested Retail Price of $6,990.00, with approved 
credit at participating MMAC financing dealers. Payment based upon down payment 
of 20% (cash or trade! plus taxes, license and fees: 17.99% APR. Procraft dealer can 
provide additional details. Term rms 64 months. We reserve the right to change prices 
and specifications without notice. Photos may include optional equipment. 


Now You Can Afford To Take 
That Long Summer Cruise. 


Double contoured helm seat 


nnum V i lockable stora 
aluminum Soft carpeted sun deck with | di 
PG A removable lounge pad Quicksilver" compass 


1 Deluxe fiberglass console with custom 
|| dash and instrumentation with 12 volt 
| power outlet 


AM/FM stereo cassette player 


2 comfortable forward benches/convertible 
sleepers with roomy lockable storage 


-Large 32" boarding gates, | 
adequate for wheelchair use | 


Dua. d 


ES 


Built-in 22 gallon wA — di 
fuel tank k 7 N 


Reliable 75 HP Marine 

engine, with power trim 
and tilt and convenient 
rear station trim switch 


Full length keel on 
foam filled pontoon log: 


i 


/| T 
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Mariner 


Beam | Engine |  Weight** 


Model 


Length 


Fishchaser 20 20' 
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Fishchaser 20 20' 


Funchaser 20 LE 20' If you just want to do a little floating, bask in the sun, barbecue with 
the family and maybe do a little fishing, this is the perfect rig for you. Each 
pontoon boat is fully equipped with everything you need for fun on the 
water, including these exclusive features: 
e Pressure-treated tongue & groove marine grade wood floor with 
plush marine grade carpeting 

e Procraft Stem-to-Stern limited warranty 

Feature for feature, nobody gives you more for your money than 
Procraft. Compare our features to other packages and see for yourself. 


For complete product information and the name of your nearest 


Procraft dealer, call: 
1-800-526-6650 


28' 5200 Ibs. 


*Based on Manufacturer's Suggested Retail Price of $6,980.00, with approved 
credit at participating MMAC financing dealers. Payment based upon down payment 
of 20% (cash or trade) plus taxes, license and fees, 17.99% APR Procraft dealer 
can provide additional details. Term is 84 months. We reserve the right to change 
pnces and specifications without notice. Photos may include optional equipment 
**Boat weight only. 


20' 


| Funchaser 20 LE 
Funchaser 24 | 24 
Funchaser ik | 24' 
| Funchaser 24 LE 24' 
24' 
2B' 


28 


©1989 Brunswick Corporation. Procraft boats are products of Mercury Powerboat, A Brunswick Company. — Printed in U.S.A. Part Number 90-814848-89 


| discoveries that many oxides 


| conductors [^Superconductiv- 
ity,” April '88]. The new tech- 


| explain the still-mysterious 


Science Newsfront connie — 


In the new technique, pioneered by 
a team led by Alexander Pines, a chem- 
istry professor at Berkeley, the limited 


| resolution for nonspherical nuclei is 


overcome by providing a second magic 


angle of 30.56 degrees, as shown in the | 


| illustration. The half-inch-diameter cy- 


lindrical holders are suspended on air 
bearings and spun by jets of air to ro- 
tation speeds of about half a million 
revolutions per minute. The addition 
of this second spin angle provides a 
complex motion that succeeds in aver- 
aging out almost all the smearing ef- 
fects that previously plagued such 
analysis. 

The greatly improved results with 
oxygen 17 are deemed partieuiarty 
significant because of recent 


are high-temperature super- 


nique may help physicists 


behavior of these materials. 


Fleet foot 


One approach to making a 
lifelike and responsive pros- 
thetic foot for amputees ap- 
pears in this photo. It is the 
Carbon Copy II, made by the 
Ohio Willow Wood Co. in Mt. 
Sterling, Ohio, and, says de- 
signer Robert Arbogast, "It 
gives the amputee enough 
bounce to run and jump." 
The springiness comes from 
energy-storing carbon de- 
flection plates and a lightweight keel 
(they are seen at the bottom of the 
photo), which uses Du Pont Kevlar 


| aramid fiber. The plates flex under the 


weight of a step, store a part of the 
force exerted, then discharge energy as 
they return to their primary position. 
The lightweight keel, explains Arbo- 
gast, allows a smooth, pendulum follow- 
through motion. 

The lifelike appearance of the device 
is attributable to a newly developed 
flexible microcellular urethane foam. 


Beating time, time, time 


Shortwave station WWV, operated by 
the National Institute of Standards 
and Technology (formerly the National 
Bureau of Standards), has for years 
been broadcasting highly accurate 
time signals from its Ft. Collins, Colo., 
home. Now it is going to help unscram- 
ble the car-clogged routes of Los An- 
geles County. The station's signal will 
synchronize traffic lights in selected 
corridors by means of electronic con- 


trollers installed at each location and 
tuned to WWV. Individual stoplights 
will be prevented from drifting out of 
sync by even a few seconds, and mo- 
torists should benefit. 


| Superconducting wire 


| For the first time, according to a 


spokesman for the University of Mich- 
igan’s College of Engineering, a flexible 
wire only v& inch wide has been formed 
from one of the new high-temperature 
ceramic superconductors. Invented by 
a professor of mechanical engineering, 
Shyam K. Samanta, the wire material 
is a composite of metal, metal oxide, 
and the previously known supercon- 


a 


The Carbon Copy II prosthetic foot uses a combination 
of synthetic compounds to put a spring in a user's step. 


ductor called 1-2-3 yttrium-barium- 
copper oxide. Samanta also devised a 
new process for extruding the mate- 
rial through a die at the relatively low 
temperature of 450 degrees C. The 
wires produced are bendable, contain 
no microscopic cracks, and do not dis- 
integrate when they are exposed to the 
environment. 


Earthquakes and supercities 


“By an accident of geography, many of 
the world's highest population densi- 
ties in developing countries are found 
near sites of historical earthquakes. 
There, urban planners are more con- 


| cerned with providing shelter than en- 


suring the longevity of cities." 

So said University of Colorado at 
Boulder Professor Roger Bilham at a 
meeting of the American Geophysical 
Union last December in San Francisco. 
He warned that the deadly coincidence 
of major quake sites and "supercities" 
could mean unprecedented disasters— 
especially in a quake of magnitude 7.0 


the onslaught of the ants. 


or more on the Richter scale. (The re- | 
cent catastrophic Armenian quake reg- 
istered 6.9.) Of the estimated three 
billion people who will be living in cit- 
ies at the end of this century, Bilham 
said, some 290 million will live in 


| supercities— with populations of two 


million or more. Of these roughly 100 
supercities, 41 are located within 120 
miles of either a major tectonic plate 
boundary or the site of a damaging 
earthquake in the past. Such cities in- 
clude Mexico City; Jakarta, Indonesia; 
and Tehran, Iran. 

Bilham suggests that new, more- 
precise techniques of space geodesy — 
measuring the shape of earth's surface 
via satellite—could help forecast im- | 
pending quakes in such 
areas. The earth's crust of- 
ten deforms before a quake; 
current methods can moni- 
tor the surface horizontally 
and vertically with an accu- 
racy of one inch. | 

"Global change is driv- 

n...byarapidly increasing 
population," Bilham said. “If 
we can accurately monitor 
these crustal changes.. 
quake forecasts could signif- 
icantly lessen major social 
disruptions." 


Help! Fire (ants)! 


When the government chose 
a Texas location for the site 
of the proposed $4.4-billion 
Superconducting Super 
Collider ["The World's Big- 
gest Machine," June '87], howls went 
up from competing states, claiming, 
among other things, unfair political 
considerations. 

Now, to add to the uproar, comes the 
Department of Energy's own 10,000- 
page environmental impact statement. 
What's the problem? Fire ants. The site 
is absolutely crawling with these in- 
sect pests. With their painful stings 
and voracious appetites, they are the 
bane of many parts of the South, and 
some 30 years of control programs have 
been only partially effective. The prob- | 


| lem for the Super Collider is that the 


ants chaw right through underground 
electrical cables, causing power out- 
ages. “Fire ants," the report said, 
"appear to be attracted to electrical 
equipment and can cause shorts by | 
chewing through insulation and by 
crowding into spaces around electrical 
contacts." 

The DOE report says special mea- 
sures will be needed to protect wir- 
ing—and construction workers— from 
^H 
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By DAN McCOSH Detroit Editor with Timothy O. Bakke, Brian Nadel, and Herbert Shuldiner 


Chrysler’s planned supercar bears a resemblance to the Diamond Star pair: Chrysler Laser and Mitsubishi Eclipse. 


Future Chrysler cars 


Chrysler’s next joint venture with its 
Japanese affiliate Mitsubishi is ex- 
pected to produce a 160-mph supercar 


| with a full complement of Mitsubishi- 
| derived technology, including four- 
| wheel steering and four-wheel drive. 


With an estimated 0-to-60-mph time 
of six seconds, the new four-seat coupe 
could reestablish Dodge in the high- 
performance arena, where it has been 
absent since the 1960s. 


The project is expected to yield two | 


lines built on a common chassis, but 
with separate body panels. Other fea- 
tures of the new Dodge line (which 
might carry the name Conquest) in- 
clude anti-lock brakes, adjustable sus- 


| pension, and a standard five-speed. 


Two models of the Dodge are antici- 
pated: a base model in the $18,000 


range, powered by a three-liter V6 | 


with multiport fuel injection, and a 
supercar with 260 hp via twin tur- 
bos breathing through a pair of inter- 
coolers. Chrysler also still plans to 
restyle its current Daytona model 
in 1991, say company officials, and 
will soon introduce the Eagle Talon 
—another Mitsubishi-based product. 

Meanwhile, a two-seat roadster un- 
veiled by Chrysler at the Detroit auto 


Beneath the XJ220's sleek aluminum- 
on-epoxy skin sits Jaguar's 500-hp V12. 
This prototype has race-styletwin coil 
spring/shock units attached directly to 
the five-speed transaxle, located behind 
the mid-mounted V12 engine. 
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show is the latest incarnation of Car- 
roll Shelby's dream to beat the perfor- 
mance of his original 427 Cobra. The 
show car is powered by a high-output 
version of a proposed V10 truck engine. 


Fast cat 


Jaguar recently rolled out its XJ220 
supercar that is aimed squarely at the 


Porsche 959 and Ferrari F40. The car, | 


whose top speed is said to be in excess 


| of 200 mph, is powered by a mid- 
mounted 6.2-liter V12 engine rated at | 


500 hp. With power to spare, the super- 
cat can accelerate to 60 mph in a scant 
3.5 seconds and top 100 mph in as lit- 
tle as 4.5 seconds later. Wrapped in an 


epoxy-bonded aluminum monocoque | 


with an outer aluminum skin, this fe- 
line has a coefficient of drag between 
0.35 and 0.38, depending on ride height 


and the position of its adjustable air 
foil. | 

The aluminum V12 engine is an en- 
larged version of Jaguar's 5.3-liter XJ- 
S power plant, though with major 
tweaks. The twin-cam 48-valve heads 
came from a mid-'60s racing project. 
All four wheels are driven via three 
viscous limited-slip differentials, with 
31 percent of the torque going to drive 
the front wheels and 69 percent to the 
rear. The racing style rear suspension 
has a pair of coil/shock units on each 
wheel that is attached directly to the 
five-speed transmission. 

Unlike the stark Ferrari F40, the 
Jaguar juggernaut is fully equipped 
with lavish amenities. The climate- 
controlled cockpit is leather lined and 
comes with a compact-disc player. In- 
terested? Expect to pay about $350,000, 
and wait until 1991 (or later). 
Continued 


. TOYOTA TRUCKS 
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Get More From pA Buckle Up!) 

Light bar does not provide crash protection. 
' Except normal wear and maintenance tems. 
© [988 Toyota Motor Sales. U.S.A. Inc. ' 


Meet Your Next Truck. 


If vou believe you cant improve on perfection 
shake hands with the all-new Toyota 4x4 Xtracab SR5 V6, 
From the bold. new grille to the rugged. double-wall bed 

aggressive design marks the 89 Toyota as the industry 

leader once again. But it doesnt only look aggres- 
sive: the improved 150-hp, Vó powerplant 
ensures that it is. And, the new 4WDemand 
lets you get all that power to all four 
wheels without even slowing down. 
In addition, the completely 
redesigned interior boasts a 
new cockpit-style wrapa- 
round dash and the spacious 
Xtracab makes room for 
two extra adults, thanks 
to the new forward-facing 
jump seats. 

So if you know about 4x45, theres no need to introduce 
Toyota. But test drive the new SR5 V6 and you will meet 
your next truck 
Toyotas 36-mo./36,000-mi. Limited Warranty 
Youre covered with Toyotas 36-mo./36000-mile basic new vehicle 
limited warranty* No deductible. no transfer fee. and a 5-yr.: 
unlimited-mileage warranty on corrosion perforation. See your 
Toyota dealer for details 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


Porsche challenger 


The Volkswagen Scirocco is, well, gone 
with the wind as far as the United 
States is concerned. Soon a new super- 


charged coupe called the Corrado will 


take its place. Volkswagen hopes the 
$20,000 Corrado will become an “in- 
expensive’ alternative to the Porsche 
944. PoPpULAR SCIENCE Editor Herbert 
Shuldiner recently tested a Corrado on 
a drive from Paris to VW headquar- 


ters in Wolfsburg, West Germany. He | 


reports that the Corrado is loaded with 
exciting new engineering features, in- 
cluding a rear air spoiler that deploys 
at 45 mph to reduce aerodynamic rear- 
end lift by 64 percent. The wing auto- 
matically retracts at 25 mph to im- 
prove rear visibility. 

But the most important technology 
in the Corrado isnt new. In fact, the 
idea for its G-Lader supercharger is 
over 80 years old. However, nobody 


could mass-produce the spiral-design | 
supercharger until recently. The G- 
Lader helps the 1.8-liter four-cylinder | 
engine produce 158 hp. And the power | 


is instantly available when you step 
on the accelerator. Because the super- 


| charger is belt-driven off the engine, 


the turbine instantly forces more fuel- 
air mix into the cylinders to provide 
more power. Turbochargers, by compar- 
ison, are driven by hot exhaust gases 
and normally have a momentary lag 
before the engine receives the boost. 


The Corrado cruises comfortably at | 


100-mph-plus speeds on the autobahns 
and has a stable ride on all road sur- 
faces—wet and dry. Handling of the 
front-engine rear-drive sports car is ex- 
cellent. How does it compare with the 


Porsche 944? The PopuLAR SCIENCE | 


test team will run the cars head to 
head in an upcoming car test. 


Once and future Porsche 


In the hands of any other auto com- 
pany, a three-liter four-cylinder engine 
would be best suited to pulling a plow. 
But for the 1989 Porsche 944, modern 
engine-balancing technology is used in 
one of the largest production four- 
cylinder engines in recent times, and 
the result is an engine smooth enough 
for—a Porsche. 

Large displacement four-cylinder en- 
gines normally suffer from shaking 
forces inherent in the basic design, but 
twin counterrotating balance shafts in 
Porsche's all-aluminum 944-series en- 
gines dampen virtually all perceptible 
rotating vibration. Porsche has en- 
larged the base engine from 2.5 liters 
to 2.7, and offers the three-liter 208-hp 
engine as an option. A turbocharged 

Continued 
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The Mazda MX-5 Miata two-seat road- and back. Rear wheels are driven by | 
ster is built on a 89.2-inch wheelbase a 16-valve 116-hp version of the 1.6-liter 
with double wishbone suspension, front engine from the 323 line. 


VW's G-Lader spiral 
supercharger boosts 
the Corrado's 1.8-liter 
engine to 158 hp, good 
for a 0-to-60 time of 7.3 
seconds. With a $20,000 
price sticker the Corra- 
do is expected to give 
the Porsche 944 a run 
for the money. 
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The Mercedes-Benz SL coupe takes a Engine options: 12- or 24-valve three- 
few quick laps at the Stuttgart test liter straight six (300SL and 300SL-24) 
track prior to its summer introduction. or the five-liter V8 (500SL). 


This Sentar has 
everything I wanted in a lawn tractor. 

It's built smart, built to last. It has a style all its own, 
and it comes loaded with features. 

Like the 12.5 horsepower overhead valve twin cylinder 
engine. Smoothest thing on the market. And a no-clutch 
transmission with 7 forward speeds. And the most sophisti- 
cated 38" deck and grass collection system I could find. 


Sure, I looked at the big names. But I bought a Sentar 
because the value is in the machine, not in the name. 
Besides, I never could resist a red tractor. 
For a free color brochure on all SENTAR models, 
contact: 
SENTAR POWER EQUIPMENT 


PO. Box 360900, 
Cleveland, OH 44136. 


IF YOU BELIEVE IN VA LUE. 


The profile of the 
$69,500 Porsche 911 


ent from that of other 
. 911s. One distinguishing 
à detail, however: At 50 


powered rear 
spoiler magi- 


A Bt. E cally rises from its 
, flush position on the 
3 rear hood, only to fully 


retract at about 6 mph. 
== ——— gp 


—— —— 


PHOTO BY TIM ANDREW 


version of the 2.7-liter engine produces | Porsche 911 Carrera 4 in Nice, France. 
247 hp. Here is his report. 

While all the changes spell out in- You see the new Carrera 4 parked 
creased performance, the extra torque | on a street. But unless you happen to 
of the three-liter engine gives it more | see the little “4” after “Carrera,” you 
flexibility around town, while the | might not recognize it as the milestone 
turbocharged engine comes into its own | it is. It looks for all intents and pur- 

| in high-speed driving. Aside from the | poses like just another 911, the car that 
increased displacement, the new en- | for 25 years has fascinated the initi- 
gine lineup has a modified cooling | ated and awed just about everybody 
jacket that is restricted to the upper | else. Don't be fooled. Only 15 percent 
half of each cylinder—a feature that | ofthe all-wheel-drive Carrera 4's parts 
Porsche says it developed in its racing | are carried over from the old 911. Other 
engines. than most of the body shell, the seats, 
The low-speed response of the new | the instrument-panel layout, and about - 
| three-liter engine makes for pleasant | a fifth of the engine parts, the new car 
driving. Splitting the 208 hp four ways | isjust that— new. From the four-wheel- 
still makes for some noticeable grum- | drive mechanicals, derived from the 
bling. The engine suffers mainly by | already-legendary 959, to the twin- 
comparison with the free-revving tur- | ignition 250-hp 3.6-liter flat-six engine, 
bo, rather than against competitive | tothe heating and air-conditioning sys- 
engines from other manufacturers. | tem, the Carrera 4 is a changed beast. 
Porsche's front-engine rear-trans- | In fact, just about everything under the 
| mission remains the best-balanced ar- | skin is all new. 
| rangement available in a sports car With a claimed 0-to-60-mph accel- 
today. Unfortunately, the refinements | eration of just under six seconds and a 
push the 944's price over $40,000, a | top speed of 160 mph, the Carrera 4 
rarefied altitude for a two-seat sports | is, naturally, a true driver's car. The 
| car. four-wheel-drive system uses two micro- 
processor-controlled hydraulic multi- 


Porsche 911—with 4WD? plate clutches, one between the front 


and rear axles and another between 


the left and right rear wheels to man- 
age torque split ànd maintain traction 
| under tricky conditions. While tooling 
around twisty country roads near the 
French Riviera, the car demonstrated 
sedate manners, with barely a hint of 
lift-throttle oversteer in even the most 
pulse-quickening maneuvers. Porsche 


says lateral and longitudinal acceler- 
ation sensors, with ABS wheel-speed 
sensors, feed data to the computer, 
which maintains traction at all four 
corners. Some of the credit for the ex- 
quisite handling must go to the new 
independent coil-spring suspension and 


tional Porsche feeling of rear-weight 
bias, and about the only thing you'll 
notice in the all-wheel-drive system 1s 
what the car doesn't do when you push 
it a little too hard. 


Aero-truck 


Cars have long been the center of at- 
tention for wind-cheating aerodynamic 
styling, but what about freight-haul- 
ing trucks. Besco Bodies of Northamp- 
ton, England, has designed and built 
a Leyland DAF truck box with an ex- 
ceptional 0.325 coefficient of drag— 


Senior Editor Tim | 
Bakke drove the new p — o > — 


| nomenal for trucks. Work on half-scale 
models at the Motor Industry Research 
Association wind tunnel led to the use 
of rounded roof and cab air dams and 
a downward sloping roof line. Based 
on controlled track testing, fuel econ- 
omy improved by 20 percent at 40 mph 
| and an astounding 40 percent at 60 
mph. All told, the modifications cost 
less than $2,000. 


| Window hanger 


Changes in Porsche's 1989 944 lineup A new window hinge developed by 
bolster power train with 2.7-liter and | Sheller-Globe uses a one-piece plastic 
three-liter engines, and a turbo version | window seal and a flexible membrane 
of the 2.7-liter four. Twin balance shafts | hinge. It's particularly suited to open- 
help to reduce high rev vibrations. ing rear-quarter windows. "B 
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Carrera 4 is little differ- | 


x as the electrically | 


engineering leader Dr. Helmuth Bott | 


toe-correcting bushings used in the | 
rear axle. With a front-rear torque split | 
of 31:69, the car maintains the tradi- | 


enviable by car standards, and phe- | 


This is an extremely ambitious cigarette. Even though it is an ultra light, 
it promises to deliver a richer, more satisfying taste than you’d ever expect at 
such low tar levels. And judging by the fact that it has quickly become one of America’s 
fastest growing brands, Merit Ultra Lights is fulfilling that promise. Enriched Flavor™ 


is the reason why. Only Merit has it. So raise your expectations 
of ultra low tar. Switch to Merit Ultra Lights. 


Enriched Flavor" ultra low tar. A solution with Merit. 


wia | 


MERIT 


Ultra Lights 7 


FILTER 
ILTAA LOW TAB 


Merit Ultra li ehts 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. d 
Kings: b mg "tar, 0.5 mg nicotine av. per cigarette by FIC method. 


Electronics Newsfront 


By WILLIAM J. HAWKINS 


meWuE T 


Bigger screens keep coming 


Turn on a computer that uses an elec- 
troluminescent (EL) display, and you'll 
see a bright, extremely clear image 
from the tough solid-state panel. But 
until now you couldn't see a big one. 


MNENEEEE——————————— 


How Ho you ai two full-size TV p pic- 
tures on one screen? Easy, claims Sony, 
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Big-screen video: The largest electroluminescent screen 
is Planar's 18-inch 1,024-by-800-pixel flat panel. 


Planar Systems in Beaver- 
ton, Ore., has created an 18-inch EL 
display. “AC Thin Film EL technology 
has leapfrogged from nine-inch diago- 
nal, the largest display previously 
available, to Planar's eighteen-inch 
diagonal, high-resolution display," 


just squeeze them in. Two channels are 
shown at once on the 46-inch display. 


| 


I 


| 


says Planar’s president, James Hurd. : 


The 11.5-by-13.6-inch monochrome | 


viewing area contains 820,000 address- 
able pixels arranged in a 1,024-by-800- 
| pixel matrix. According to the com- 
pany, the large size was possible be- 
cause of a single-pass manufacturing 
technique. Like other EL panels, which 
contain phosphor material sandwiched 
between row and column electrodes, 
Planar’s panels are assembled in a vac- 
uum. But unlike the others, which are 
made a layer at a time, there is no vac- 
uum break in the one-pass process. 
That helps to eliminate contamination 
and make a large usable size possible. 

“A display this size can be used for a 
wide variety of applications," says 
Hurd, “from government strategic and 


| tactical transportable systems to com- 


mercial terminals and work stations." 
Prototypes of the 15-pound panel are 


avallable for $20,000. 
| Meanwhile, liquid-crystal-display | 


technology isn't standing still. MRS 
Technology in Chelmsford, Mass., has 
created PanelPrinter—a machine that 
stamps out high-resolution 18-inch 
active-matrix color LCDs like a cookie 
cutter. The result of the high-yield sys- 
tem will ultimately be lower costs for 
pocket TVs and portable PCs of the 
future. 


Double vision 


Talk about a squeeze play: Sony's new 
rear-projection TVs let you see two 
shows at once by compressing the two 
images onto the same 46-inch screen 
(see photo). There's an instant-replay 
feature too. Press a button and the last 
two seconds of images are replayed on 
the screen. Prices start at $4,000. 


Eight-hour camcorder 
RCA5s CC310 full-size VHS camcorder 


can record your home-movie session for 
up to (ugh) eight hours on one cassette. 


Fortunately, you can easily shorten it | 


later with the unit's built-in editing | 


features like flying erase head, video- 
audio dub, microphone mixing, and 


edit search. It's $1,399, but for another 


$100 there's a second model, CC320, 
which contains a clever video titler. In- 
stead of fumbling through a miniature 
keyboard to select letters in a title, you 
turn a small knob back and forth. The 
knob lets you scroll through the alpha- 


bet on the screen. Release the knob 
Continued 


‘ s 1 » " TR I EVE 1 i n VE 
à "D. " + wr gy d si ur 7 i 
pA ut. 


"Spnhg starts with: 
"brand names, big 

- selection; and low ^ 
Hui de from is. mart: . 


Whistler 200 


POWER Ea LOUD E HWY 


e | 4 m SOFT "E a CITY 
TUM X v |, CHAMPION SPARK -- ALERT. 
ST y M A ee PLUGS. Standard or 

dus 4p ^. registor-type plugs for 

«1 - ... many U.S. cars and 


“light trucks. Sold in 4-, DOUBLE SUPERHETERODYNE 


. ''*^ -6-7'ánd 8-packs only. | F 
alur tee N WH-200 0 TRIPLE-HETERODYNE SALE - SB cn ay 
~~ SALE " RADAR DETECTOR. Aüdible and | 

| visual warnings. Loud/Soft button. . 


Radar detectors notavailable in CT or VA: 


8 MM PLUG WIRE SETS AVAILABLE 


AT GREAT EVERYDAY LOW PRICES! i IU pe TI 
G zm Whistler 400 
POWER  CITY/HWY fa 
a GiTy VOLUME j 
! HW " i e MAX 
QUADRADYNE 
WH-400 QUADRADYNE - - SALE 
RADAR DETECTOR. LED indicates oo 
," presence of radar. Highway and 
city buttons. 
(— E 


^ TURBO-TEK “CH Tum 
"PRESSURE WASHER? OR SWIRLON Mn LUI. Inpert 
MARK Il BRUSH. For car, RV, van, or home. ; cars and light trucks. Quality equals mfr.'s specs. 
*WitH 16-02. Soft-Suds. Ti ; 
K SALE C 
500 your 77 
CHOICE EA. LIMIT2 


AIR BREATHER ELEMENT | 
i FOR MANY CARS. . .SALE 127 EA. 
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Shape up your car or truck for 


Roll into Spring Sale ee 
Rubber Queen BED MATS. Custom-fit heavy 

TRUCK BEDLINERS. 179° | —— duty rubber bed mat to fit many 
In-stock models to fit most trucks. : | 
full-size long-bed trucks INSTALLED * P 
and short-bed Ranger, * Installation available at no extra ' SALE I 
S-10's. Over-rail design charge in stores with service : 00 
with tailgate protector. during regular service hours. Style M o Bos | 

and manufacturer may vary. | i 
SPECIAL ORDER BEDLINERS. ..SALE 199.00 TAILGATE MATS. . .SALÉ 19.00 


E 


sion 01 13. 1 D 


—— - 


DUE J 
Rubber Ben 


-B — 


A i Pr TW NM VINA A 


ww ALATA aa 


KENCO Rondure,inc. Rubber Queen  Deflecta-Shield 


SLIDING TRUCK WINDOW. SALE BUG AND STONE DEFLECTOR. 

Tinted glass, black frame. Fits 97 Smoke, red, or blue bug screens for many 
stock rubber molding for many pickups and vans. With brackets. Mfr. may 
pickups. Style and mfr. may vary. Vary. - | V 


INSTALLED. ..SALE 54.97* 


* |n stores with service only during regular service hours. 
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Rubber Queen KENCO Rondure, ine. 
TRUCK CAB ORGANIZER. TRUCK SIDE RAILS. Choice of TRUCK VENT 
Rugged molded construction, both ` 6’ or 8’ for long or short beds. SHADES. Keeps rain 
vertical and horizontal storage space. ^ Fits all makes and models. out, leaves fresh air in. 
Fits behind any full-size truck seat. Mfr. may vary. Eliminates window 
" SALE fogging and aids in 
SALE defrosting for most 


39°’ pickups. Mfr. may vary. 
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spring, ~ K mart's the place to doit for less. 


CGU Beco 
ORAGE m 
BOX.’ - 

SALE 


TAS. | ‘a | TRUCK WORK BOXES. TEPES or iic noo CPC UE 
DELTAÁ- , ; | tucks. Diable polyethylene. struction. Won't’ ea. 
‘PACKER: ^. rust, dent, chip peel, or crack. wey ae 4l 


TRUCK S i ‘ ó gist: 7 
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-KENCO Rondure,inc. 
 CUT-TO-FIT RUNNING SALE 


| BOARDS. 68" or 85" extruded 97 yv 
| running boards for most pickups zi 


and vans. Style and rfr. may vary. 


- . Av: : i r = 
TRUCK ` NNEAU COVER. {Sate P CS ee a WR 
| Vityl'truck bed cover protects ``. ^ 9o7 
"Cargo, e ances appearance, aid; | S : 
saves fuel. Fits short - or lohg-. ; | "un EU TA 
| ! bed trucks, , ' CUL IM No a np L5 


96". ..SALE 79.97 


| 
3 . 1 
| “SARA OOP Asnault c 
LE OBERK ; 
E 
TRUCK MIRRORS. Your choice of ` d 
. selected breakaway, swingaway, ot ; 


original equipment styles in black, 
or chrome. . i 


SALE ` 


"4^ | -STAINLESS STEEL "e 

| UNIVERSAL LIGHT Wi r 
SiX-INCH DFF-ROAD o., BAR. For móst trucks. ^ Wa 
‘LIGHTS, 6";-100-watt, round | Lights not included. ' | 
|, halogen truck lights. ^ Available i in most stores. , |: "Na 
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AUTO REVERSE az [KRACO]| ne : 


^ KiD-588. TORREA nee 
"CASSETTE. With outar reverse and C) 


local/distance switeh. : 6 

im — MHr [^ : "ku : 3 A E E. 
mae 1. SALE n — D 
PON f. 

© OFF VOLUME MEE at vy " ks 
goes EEK 1 2 3 4 5 MT ncc o . SR33B ELleinodada: M NED ` 
1 » | ‘AM/FM STEREO/CASSETT With 


'seek, locking fast forward with pus 
button dject FM mute, 5 AM + 5 
r stations with programmate memory. . 


, SPARKOMATIC (i casete ht ru Simeo x: X | x, 
Ln EE SALE No 
| 41:890 4. 


U PIONEER | 
kE10n DELUXE ELECTRONICALLY ` 
* TUNED AM/FM STEREO CASSETTE. 
Seek and local/distance switch, 6 3 
. AM/18 FM station. memory, LED-clock LE 
arid readout, and up/down seek. 8.5.0 | 
_ watts per channel x 2 j'ai power. | 
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MEA, COMPLETE ian adeb dit 
SOUND SYSTEM. Matghed pair of, 
6" x*:9" coaxial speakers with 100-watt 
' amplifier. For cars, trucks, vans, or RVs... -< 


" " H ` i Var * f" *. 
PIONEER | $ Cobre: 
4TS-1011 4" DUAL- . | #C20 40-CHANNEL CB 
CONE SPEAKERS. | RADIO. Compact, with squelch, 
4-02. stronium magnet digital readout, electronic tuning, 
Maxxial'M door-mount LED signal strength meter, 
speakers with 60-watt instant emergency channel 9. 
TR output. SALE | 00 
— Xe. 00 59 
SALE | PAIR | — | ‘ $ 
| 6 00 | | 
PAIR P. 
TS6930 6" x 9" DUAL- 
CONE SPEAKERS. 
Digital ready Maxxial™ 
dual -cone speakers with WA ypes neneman ^ is ! 5 Y 


120-watt output. 
| MAGNETIC-MOUNT 


CB ANTENNA. : VALE 13. 00 


E. | DE UXE PLUSH tr | 
1 ! \ SEAT COVER. . ars. Ë, 
“För hi-back bucket * 
Form ts for.cu 


"GENUINE SHEEPSKIN 
^, SEAT COVERS. 100% wóbl. 
5 For hi-back bucket seats. 


* SALE 


$ 
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PREMIUM PLUSH FLOOR MATS. 
Fronts in plush carpeting. 

Mfr. may vary. 

PREMIUM REAR | ! pa 
MATS . . . SALE 12. 97 ow M dn 


xe ; 


LN ; 
, 
PICKUP MATS. 
Twin front for 
full-size pickups. 
Mfr. may vary. 
Floor mats and seat covers available in choice of colors. NUM ? : ; bon 
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| MEMBERS b oM SEAT 


“add ERS. Deluxestriped =: 


| saat'covers for hi "end; $ 
bench, ond 


ack b aket, 
: - Greate’ 


“DURANGO” SEAT 


COVERS. Deluxe western 


. style form-fitting bench 


covers for standard and 
mini trucks. 


SALE 


Top re "s ~~ s 
3e iur is ti Nen 
y sh cse 


. Available in 
most stores. , 
SALE . 


NYLONCAR 
COVER. Sizes 
M, L, and XL. 
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MONRO-MATIC™ 
SHOCK. Heavy-duty 
original equipment 
replacement shocks for 
many U.S. and impoft :: 
cars. Carty out each, . n 


, MONRO-MATIC PLUS™ 
^ NIC "MÀ Ja 
ea uty gas-charge 
‘shocks for. many U.S’and 
i due cars. arry out each. 


i. 4 E. f et 
SALE V 8 AA 


i.t 
GAS MAGNUM™ GAS MATIC'" SHOCK 
SHOCK ABSORBER. T ABSORBER. 
For light-duty trucks. | The ultimate in riding 
Popular sizes for many: comfort. Gas-charged. Sizes 
pickups, vans and RVs. P. for many U.S. and import 
Carry out each. i E cars. Carry out each. 


SUPER STRUTS. 
Fronts for many U.S. cars. 
Alignment recommended 
on many cars with,strut 
replacement. anny out. 


GM A&X CARS. . . 29.97 EA. SALE 


FORD/MERCURY. . . 34.97 EA. | 24? 97 


GAS-MATIC STRUTS... 5.00 MORE EA. 


S 

Su up tó 1000 pounds 

of Ppodsup load capacity. 

Restores car to original “ 

height. Rears only for mary 
US. cars. any out. 


r] 
SALE ; f i 


LOAD HANDLER coL . 
. SPRINGS. 


Beo 
AND * CARS. 


Installation available in stores with service 
during regular service hours. 
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#7603 DWELL TACH. | 
Dwell scale. Dual rpm L'n 
scales. For 4-, 6—, and’ MESA 
8-cylinder engines. 0-90 
degrees dwell scale: =` 
Easy to use insulated: 
test olibs. E 
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#7504 INDUCTIVE ` >`. 
! TIMING LIGHT. 1m. 
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SA ARMOR ALL... 
64 fl. oz > 


E PROTECTS & BEAUTIFIES it door =. 
| a = - * -.*Rebates subject to 
: 2t, Jmfr's stipulations, 


MC-175 MINI SPARK Pigs. `: 
AIR COMPRESSOR. Platinumrplugs --- 


Compact 175 psi. provide extra 

Legs and hose performance, Mens x 

retract for glove starts, and.smooth 

compartment acceleration. Sizes 

storage. for many U.S. or . 
import Cars and ' 

SALE light trucks." 


ABO * 
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Sold in 4- or^ 
6~packs only. 


Ub TECKEN 


12-VOLT CAR VAC. Compact. 


LE L^ 
! sical yet powerful vac with 
22-PIECE SOCKET SET. 97 reusable bag, upholstery bag, 


Fractional or metric. 1/4 or.3/8 dr. . crevice tool, and 16-foot cord. . 


SALE 97 à 
In metal case. P EA. Model 9511. 18 
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On sale Fideu 23 through March 11 at most K mart stores across s thé US. A. 


| scenes shown on 3l- to 


Electronics Newsfront ......... 


when the letter you want appears and 
press a button to freeze it in place. 
Complete words and sentences are 
made quickly, easily, and without tak- 
ing your eye off the subject. 


Denser disks 

It's a 3.5-inch magnetic floppy diskette 
with one addition: an optical servo 
track embedded into its surface. The 
track is used to align the magnetic 
read-write head more precisely. That 
lets up to 10 times more data—up to 
25 megabytes—be held on the small 
disk. Made by Insite Peripherals (Santa 
Clara, Calif.), the disk and drive works 
on any computer that has an SCSI 
interface. 


| Optics and magnetic media merge with 


Insite Peripherals' 3.5-inch 25-meg- 


abyte Floptical disk. 


Bits and... 


€ Philips has demonstrated its high- | 


definition TV system via simulated sat- 


ellite transmission at its Briarcliff | 


Manor, N.Y., laboratory. The picture 
quality I saw, from still and moving 
120-inch 


screens, is excellent. Bottom line: The | 


HDTV race is sure to continue for 
years. 

e MCI has begun the first long- 
distance network that is dedicated to 


domestic and international facsimile | 


messages. 
€ Philips and Warner Brothers are 


devising an LCD-panel system for the 


back of airline seats. Called Airvision, 
the personalized screen will show films, 
sports, news, documentaries, and TV 
shows. 


... Dites 


€ "In the Clear," a new TV program 
made just for satellite-dish owners by 
the American Home Satellite Associ- 
ation, had to be postponed due to a 
transponder failure. 

è Computers have tried to replace 
everything from secretaries to statis- 
ticians, but now the most difficult job 


of all is being encroached upon: moth- 


| erhood. For $19.95 at B. Dalton Book- 


sellers and Waldenbooks, you can buy 


the floppy-disk-based, computerized | 
| version of Campbell's Microwave Cook- 


book. The floppy diskette is palata- 


|. able to IBM-PC compatibles. 


e Sign of the times: U.S. Customs 
agents, acting on a tip, recently raided 
the Crow Indian Reservation in Mon- 
tana. Their catch: pirated satellite TV 
descramblers. 

€ Bellcore has designed an experi- 
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mental microchip that is capable of 
learning the way a person does, by 
example—not by programming—and | 
has become the first neural chip to 


| "learn" the mathematical logic func- 


tion called exclusive or. “If both in- 


| puts are zero, or both inputs are one,” 


announces a press release from Bell- 
core describing the XOR logic, “then 
the input should be zero.” Oops. Ac- 
tually the output should be zero, not 
the input. Give it a break. It’s only 
human. 
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Radar aan 
Which are really best? 


These days every maker says their radar 
detector is best. Who's telling the truth? 
Freedom of the press 

If you read movie ads, you know how 
each one finds a short phrase from a 
review that makes it sound like "the year's 
best" Well, some detector makers play 
the same game. 

But we won't play games. Below are 
the overall results of three recent inde- 
pendent tests of radar detectors. 


LATEST PERFORMANCE RANKINGS 


BMW Popular 
Roundel Mechanics 


Car and 
Driver 


1“ Passport 1" Escort 
2" Escort 


2" Passport 
BEL Quantum 


Whistler BEL 
=| Snooper 
Snooper 


Maxon 

Radio Shack Uniden 
Whistler 

Fuzzbuster 

Sparkomatic zl 


Uniden 
Cobra 
Sunkyong "L Maxon 


1*"'Passport 
Escort 
not tested) 


Cobra 
Uniden 
Radio Shack 
BEL Fox 


Cobra 
BEL Vector 
Radio Shack 


Sparkomatic 
Fox 


GUL 


Sparkomatic 


Although each staff of experts used 


different methods to evaluate the detec- 


tors, their conclusions were Unanimous; 
Escort and Passport are winners. 


Here's the proof 

Callus toll-free (1-800-543-1608) 
and we'll send you the complete, unedited 
tests. Read exactly what the experts say. 

How to order 

We sell direct to you. Orders in by 
5:00 pm eastern time go out the same 
day, and we pay for UPS shipping. Overnight 
Federal Express delivery is only $10 extra. 

If you'renotcompletely satisfied within 
30 days, return your purchase. We'll refund 
all your money, including return postage. 

For top-rated radar protection, just 
call us toll-free. 


TOLL FREE 1-800-543-1608 


(Call Mon-Fri Bam-11pm, Sat-Sun 9:30am-6 EST) 


ESCORT 


RADAR WARNING RECEIVER 
Nise eee 
ESCORT $245 (0H res. add $13.48 tax) 


PASSPORT 


wee ee S 
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PASSPORT $295 (0H res. add $1623 tax) 


Cincinnati Microwave 

* Department 601639 
One Microwave Plaza 
Cincinnati, Ohio 45249 


© 1989 CMI 


For information, call toll free 1-800-543-1608 
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THE BEST-SELLING COMPACT TRUC 


Y DES | Plug engine, this year's Ranger ITS ALOT OF 
THE NEWLY DESIGNED 35 eng yee 
| | XLT features more horsepower TRUCK FOR THE MONEY. 
1989 FORD RANGER ALT. than last years model. And also With som any new features — 


. We took the best-selling compact this year, Ranger XLT features and some returning favorites like a 

truck in America® and made it even standard anti-lock rear brakes. fully synchronized five-speed trans- 

better for you in 1989. Because you pe sc: 

don't stay on top by standing still. 
IN COMPACT TRUCKS. 

Ford Ranger XLT's changes for 
1989 start with a new, more aero- 
dynamic exterior styling and con- 
tinue inside the cab, where the im- 
proved interior environment features 
redesigned seating and a newly 
designed instrument panel with 
tachometer. Thanks to its 2.3L Dual 
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N AMERICA JUST GOT BETTER. 


mission, power steering, tinted STANDARD XLT 864A PACKAGE EQUIPMENT: | and built in North America. At 
glass, and AM/FM stereo cassette Power Brakes (rear anti-lock); Gauge Package; | Ford, "Quality is Job 17 

SES. : | 60/40 Cloth Split Bench; P215 All-Season i "Nu 5 
— you might think Ranger XLI Radials; Chrome Rear Step Bumper; Elec. Based on 1988 calendar year manufacturers 
cant possibly be a bargain But AM/FM Stereo w/Clock and Cassette; Power reported retail deliveries through 10/31/88. 

ets se Steering: Tachometer; Sliding Rear Window; 

Ranger AL Lives you all that, | Deluxe Two-Tone Paint; Tinted Glass. TET er po ei 
plus Twin-I-Beam Front Suspen- CAB AVAILABILITY: Dope np REACT weenmame ves: 
sion, 60/40 cloth split bench, and Regular Cab; SuperCab. 
all-season radials for a price that DRIVETRAINS: 
just might surprise you. 2.3L 1-4 Dual Plug Engine; 5-Speed Manual 


Overdrive; 4-Speed Column-Mounted Auto. 
6 60 WARRANTY. Overdrive (Optional). 


Covers you and future owners, "— 
with no transfer cost, on major BEST-BUILT AMERICAN 


powertrain components for 6 years/ TRUCKS 8 YEARS RUNNING. neni 
60,000 miles. Restrictions and Ford ‘Trucks are the best built— | 
deductible apply. Ask to see based on an average of owner- 


this limited warranty at your reported problems in a series of | 
Ford Dealer. surveys of '81-88 models designed _ BUILT FUN TOUGH 
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Once the private reserve of expensive European models, 
the sport-sedan class has some new challengers. POPULAR 
SCIENCE pits the new Ford Taurus SHO and Nissan Max- 
ima SE against two redesigned stalwarts, the BMW 535i 
and Audi 200, and discovers a new pecking order. 


By DON SHERMAN 


O 


ne day not so long ago sports 
cars and family sedans were a 
breed or more apart. The 
sports cars had all the fun—true de- 
signer styling, zippy handling, a spir- 
ited exhaust note, and, if they were 
lucky, a powerful engine under the 
hood. The sedans invariably rode on 
skinny tires. They got by with a 
wimpy engine and mediocre brakes as 
long as the ride was comfortable and 
the back seat had enough room for 
the kids. 

Then America discovered that Eu- 
rope builds cars too. But the rules of 
the automotive game are different 
across the Atlantic. Generally speak- 
ing, pure sports cars are frivolous ma- 
chines seldom taken seriously. The 
sedan, on the other hand, is the cho- 
sen mode of transportation. Start with 
four doors and comfortable seats for 
four passengers, add the best engine 
available, and place the package on a 
highly refined chassis. Before you 
know it, you've got a Mercedes-Benz 
or a BMW: a machine that can beat 
planes and trains from Munich to 
Milan while comporting two couples 
and their luggage in supreme comfort 
and style. 


Sport sedans 


Such cars are frequently lumped into 
the luxury class because they are in- 
evitably expensive, but a better name 
for them is sport sedans; they have the 
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verve and vivacity of a sports car 
matched with the practicality of a fam- 
ily sedan. 

The good news is that Europe is no 
longer the exclusive source of sport se- 
dans. Ford Motor Co., feeling its oats, 
has mated a potent Yamaha engine 
with an ordinary-looking Taurus. 
Nissan has broken from the Japanese 
compact-sedan mold and upgraded the 
Maxima in hopes of muscling into this 
segment. Two established sport-sedan 


brands, Audi and BMW, also have up- 


dates for the 1989 model year, so 
PoPULAR SCIENCE assembled this quar- 
tet to assess the state of the sport-sedan 


art. 

The Audi 200 is the latest version 
of the Audi 5000 and, as before, it is 
powered by a turbocharged and inter- 
cooled single-overhead-cam 2.2-liter 
five-cylinder engine that drives the 
front wheels. For 1989 the news is a 
fresh interior and upgraded equipment 
levels. Anti-lock brakes, a driver's-side 
air bag, and an anti-theft system are 
now standard. 

The BMW 535i is new from its 
kidney-shaped grille to its multicolored 
tail lamps, including mechanicals, even 
though it looks little different from 
past models. An SOHC 3.4-liter in-line 
six-cylinder engine powers the rear 
wheels. 

The Nissan Maxima is also a clean- 
sheet design that saves only the power 


, train from last year’s model—an 
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Performance with four doors (clockwise 


SOHC three-liter V6 driving the front 
wheels. 

Even though the Ford Taurus SHO 
doesnt look that different from the mil- 
lion or so examples of the marque that 
are now on the highway, the SHO 
(super-high-output) designation means 
something special: a dual-overhead- 
cam 24-valve three-liter V6 engine, re- 
vised suspension settings, fatter wheels 
and tires, four-wheel disc brakes, new, 
more-comfortable front bucket seats, 


EL 


and a slightly racier-looking exterior. 

At first glance the four test cars dont 
seem that different. All offer five- 
passenger seating, their exterior di- 
mensions are close, and engine dis- 
placements are similar once you apply 
a correction factor to the turbocharged 
Audi. All have modern aerodynamic 
exterior styling and functional interior 
layouts. One discrepancy is that the 
Audi 200 has a three-speed automatic 
transmission while the other three 


R1 
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from front): Ford Taurus SHO, BMW 535i, Audi 200, and Nissan Maxima SE show off understated good looks. 


contenders have five-speed manual 
gearboxes. 

Of course, each model has a distinc- 
tive driving personality, the natural re- 
sult of two underlying influences: how 
the major components were arranged 
in the first place and how each manu- 
facturer refined the hardware during 
the development process. In other 
words the Nissan Maxima and the 
BMW 535i may look similar to the ca- 
sual observer, but no one would con- 


fuse the two cars after a brief test drive. 
Interestingly enough, the Europeans 
do not necessarily lead the way in late- 
breaking technology. The in-line en- 
gines of the Audi and BMW are not as 
tidy to package as the two Japanese- 
made V6s. Furthermore, BMW sticks 
with rear-drive while the majority of 
the world’s large-sedan builders have 
long ago converted to front-drive. These 
days four-valve combustion chambers 
Continued 
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Fa st-tra ck seda nS Continued 


The Taurus SHO's engine (left) is fed 
by a double-throated intake manifold. 
Long intake runners breathe at engine 
speeds up to 4,000 rpm, when a throt- 
tle plate opens to kick in six additional 
shorter runners, pushing the V6 to 220 
hp at 6,200 rpm. The needles and nu- 
merals of the Maxima's analog gauges 
show black on white during the day, 
but switch to white on black at night - 
for better visibility. 


and double-overhead cams are pre- 
ferred over turbocharging and extra 
piston displacement for gaining power, 
one more point against the turbo Audi 
and larger-displacement BMW. 

In terms of specific output, the Ford 
Taurus SHO rises to the head of the 
class. With 73.7 horsepower per liter, 
the 24-valve Taurus beats its closest 
competition, the turbocharged 10-valve 
Audi 200, by a small margin (the 
Audi's specific output: 72.8 hp per 
liter). The 12-valve BMW and Nissan 
engines make 60.6 and 54.1 hp per 
liter, respectively. Clearly, a four-valve 
combustion chamber is the name of the 
sport-sedan game. But as we found out 
at the test track and over the road, how 
the chef stirs the soup makes more dif- 
— A | ference than which vegetables went 
ISSUE C NN EY into the pot when what really matters 
is the taste. 


ACCELERATION 0—60 (sec.) — BRAKING 60-0 (ft.) It's soup! 


The nervy Taurus, for example, 
swept the field off its feet at the prov- 


FORD TAURUS SHO FORD TAURUS SHO ing grounds by winning most of the 
performance tests. The Yamaha- 


pcc coo 2 ET powered Taurus SHO is the quickest 
mens ; accelerating (to 60 mph), shortest stop- 
socle vus ping (with warm brakes), best han- 
dling, quietest running, and most 

NISSAN MAXIMA SE __ | AUDI 200 | fuel-efficient sport sedan we put under 

| ! : the gun. This Ford is a remarkable 

piece of engineering. As proof of the 


AUDI 200 NISSAN MAXIMA SE speed-with-spaciousness definition of 

! pM | a sport sedan alluded to earlier, the 

0 5 10 120 130 140 150 160 Taurus SHO runs to 60 mph in seven 
- seconds, and it will top out at over 140 


600-FOOT SLALOM (mph) 


DOUBLE LANE CHANGE (mph) mph. If that isn't enough speed, you'll 
| have to take either a sports coupe ora 
German sedan costing over $50,000. 

! 3 Like all Tauruses, the SHO seats five 
AUDI 200 | 3 FORD TAURUS SHO comfortably. The front buckets are 
| gui : sporty in design and highly adjusta- 

! ee O ble, but they lack a natural pocket that 

FORD TAURUS SHO BMW 535i one can immediately settle into. Inte- 
Rates ae | rior decor is purely functional: The ta- 
chometer is redlined at an impressive 


“BMW 535i ^. AUDI 200 


7,000 rpm; the five-speed shifter (no 

automatic is offered) is as stout as a 

: baseball bat; and the instrument panel 

NOST Mes AUR na | "m is decorated with metallic-looking trim 
40 45 50 50 55 60 Continued 
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Introducing thee, WW 
TROY- BILT® | El 
Tractor. 


You can't take shortcuts to build 
equipment for the long run. 
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-— In over 55 years of manufacturing lawn and 
= garden equipment, we've never ey on qu 


X 
s 


^ Now were proud to introduce a tractor built to- 
a the same standards of quality, performance and 

& longevity that have made our tillers famous: 

the TROY-BILT Tractor. 
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Durability's built-in Pom faina Versatility i is i Ie in, not ot added on on. 


to finish! The TROY-BILT Tractor is 
| " built with the idea that mow- 
Start with a single-piece steel channel frame to prevent ing is the easiest job you'll 
bending under heavy loads. Add cast iron axle housings to have for it. Its shaft-drive, 
withstand tall rocks and hard knocks. Fasten on a steel Eonband rear access PTO 
body with self-locking bolts to resist loosening on rough permits a variety of attach- 
ground. ments for year-round use, 
Install an American-made, Industrial/Commercial from tilling your garden in y 
engine. Bake on a pes paint finish that’s 5 times the summer to clearing snow 
tougher than liquid paint f dri she B 
That's a tractor we're proud to call a TROY-BILT. eh uic : | 
Easier to drive than your car! Try it for 30 days at your own home! 


CoD ee EE 


Dept. 1109 TODAY for your FREE TROY-BILT Tractors may not be | 
TROY-BILT Tractor Catalog! | avete in all areas, mamaria. ] 


Hydrostatic drive, power- Let's face it -- a test drive around the dealer's parking lot 
assisted steering, and sure- doesn't tell you much about how a tractor will perform 
gripping disc brakes make when you put it to work at home. So, while other tractor 
the TROY-BILT Tractor han- manufacturers give you promises, we'll give you proof of 
dle like a dream. And we how well the TROY-BILT Tractor will meet your needs... 
added cruise control for with a full 30 Day At- Home Trial Period. / —— | 
those long straightaways, UM FRE RR ] 
an easy-grip steering wheel, ee TC ~~ 

| and a high-back, adjustable | TROY-BILT Mfg. Co. Seii : "Wl 3n P 
seat s iw your work as | sn p - i * "e | 
comfortable as it is easy. í nd St. ive. 

Simple, foot-controlled | Troy, NY 12180 [7177795 
hydrostatic drive gives infi- | OYES! Please send me your FREE TROY-BIT 1 
nite control over speed, | Tractor Catalog, with full details on all Models, special | 
shifts instantly between | Introductory SAVINGS now in effect, and facts about | 
forward and reverse. | your NO MONEY DOWN Easy Payment Plan. | 
Get all the facts -- mail this coupon Name - 
or call TOLL-FREE 1-800-922-4400 | Address 
| | 


Fasi-track sedans Continued 
zT BUE instead of the simulated wood used in 
POPULAR SCIENCE TEST RESULTS ë MÁS 


Delivering 220 hairy horsepower to 
the pavement through the front wheels 
is no small task, and Ford’s Taurus 
team deserves a gold star for making 
the SHO practically free of torque steer 
(a tendency to dart off-line when the 
throttle is floored), thereby killing the 
myth that 200 hp is the maximum 
power a front-drive car can handle. Al- 
though the car’s basic suspension ge- 
ometry wasn't disturbed, spring rates, 
shock-absorber valving, and pivot 
bushings were all substantially stiff- 
ened. As a result, the Taurus SHO is 
by far the firmest-riding car in this 
test, and that partially explains its ex- 
cellent showing in the double-lane- 
change and slalom tests. The sacrifice 
(there always is one) is evident off the 
test track: Though the Taurus rides 
comfortably over smooth roads, it pun- 
ishes its occupants over broken pave- 
ment and potholes. 

The Taurus SHO’s engine is an ab- 
te solute joy to live with. The response to 
| PARE A E FER RT a jab of the throttle is quick and force- 
a S AT. yeu 981... |901 | ful at any rpm, and the noise from 

Induction . IUe ete bee | 7 EH. EL re under the hood is stirring but not stri- 


Samet pue euch 2 20064300 aa oa dent right up to the redline. In addi- 
Transmission .. s. | 3-speed automatic 5.speed manual | 5-speed manual. tion, the SHO is a balanced player, with 
| mM a chassis always capable of handling 
3 : kand pinion | what the engine dishes out. Two minor 
m diameter (ft). RIEN Me 8 36. o | 381 367. = | complaints: Shift effort is high and 
suspension .. Aarin -lanabesa care ih coll spring, | with col suni, Ford does not yet offer anti-lock brakes 
| stabilizer bar | stabilizer bar rer bar — in this car. (ABS is planned for the 

id prose bar’ eie fink, | one trailing tink, | Graceful benchmark 
Power assist | Power : it 'owerassist — The BMW 535i is a fine reference 
; disc, disc w/ABS 3 c, disc w/AB car in this sport-sedan comparison be- 
FIR er dion) eee e EN 63/37 2/38 | cause this is the latest effort from a 
Fuel tank (gal.) .. ML E: 21.1 18. 8.5 firm acknowledged as the leader in the 
MAUREEN o d. oe 9,739 eee, held. Amazingly, there is a wide as- 
Price as tested .. $35,555! —  1$45,225* $21,086? 9,! | Continued 


Major options (over $100): ! Leather seats $1,250, cold weather package $500, pearlescent clear-coat metallic paint | 
$450, front sport seats $350; ^gas-guzzler tax tax $850, compact-disc changer $775; Sprefeed equipment package $533, | 
dual six-way power seats $251; et me dm | 


Track-test update 


The PoPULAR SCIENCE car-test team has revised 
the braking procedures used for this compari- 
son and for all to follow. Instead of separale 
stopping-distance and pedal-pressure-based 
fade tests, we have combined the two. The 
results box will now list stopping distances 
from 60 mph to reflect three different situa- 
| tions. The "cold brakes" result is analogous 
to a panic stop wherein the brakes have not 
been warmed to optimal operating tempera- 
ture. The "warm brakes" result is identical to 
stopping distances presented in the past; that 
is, the shortest distance in which any given 
car can stop repetitively, The “hot brakes" re- | 
sult depicts stopping performance after two 
60-to-O-mph brake applications with no inter- | 
mediary cool down. If a car's brake system is 
prone to fade, a longer stopping distance will 
be revealed by the third result. As before, these 
results depict the minimum attainable stop- 
ping distances without locking the brakes and 

skidding the tires.—D. S. | 
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There’s nothing as educational as a trip to the 
library...if it's open. ..and if they have the book 
you want...and if you have time to go. 

But the more practical solution is The New 
Encyclopaedia Britannica. Like a library that's 
always open, it's ready to help you 24 hours a 
day. With homework assignments. General 
assignments. General information. And yes, 
just plain good reading. 

Today's Britannica 1s the most helpful, most 
complete home reference set ever created. It 
gives you more timely information on more 
subjects than any comparable set. And, thanks 
to its four-part organization, it's remarkably 
easy to use. 


The 2-volume INDEX gives you over 185,000 
entries and nearly 420,000 references to point 
you in the right direction. 

The 12-volume READY REFERENCE 
features short, to-the-point articles that boil 
down the facts to just what you need. 
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The 17 volumes of KNOWLEDGE IN DEPTH 
give you the full story, with comprehensive 
coverage of entire subjects. 


The one-volume OUTLINE OF 
KNOWLEDGE is a handy survey of the 
major subjects that guides you as you learn on 
your own. 

And, as a new Britannica owner, you'll receive 
your first copy of the Britannica World Data 
Annual as a FREE GIFT from Britannica Home 
Library Service, Inc. With the latest available 
statistics on over 200 countries of the world, 
it's a tremendously useful book to have on hand. 


FREE BOOKLET 

AND DESK REFERENCE SET! 

To find out more about “The Britannica 
Advantage," send for our free, full-color booklet 
that describes Britannica in detail. You'll also 
learn how you can get Britannica direct from the 
publisher, with a convenient payment plan that's 
like buying a book a month. 


Encyclopaedia Britannica, Inc. —also publishers of Great Books of the Western World. 
© 1989 Encyclopaedia Britannica, Inc. 
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And you'll also receive a FREE 3-volume 
Desk Reference Set—a Dictionary, Thesaurus 
and Book of Quotations (a $12.40 value)—with 
our compliments when you preview Britannica. 
So don't pass up this opportunity; send for your 
free booklet and Desk Reference Set today! 
Please read the reply card carefully. There's 
no obligation. 
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Fast-track sedans Continued 


sortment of supposedly obsolete com- 
ponents under the new-for-'89 535i: 
items mentioned earlier plus recir- 
culating-ball steering, a MacPherson- 
strut front suspension, and a semi- 
trailing-arm rear suspension at the 
expense of rack-and-pinion steering 
and multi-link suspensions. Yet the 
5351 is a model of grace and refine- 
ment. Its engine is powerful and 
smoother than a kitchen blender, all 
the way to the 6,300-rpm redline. The 
cockpit layout is just about perfect, and 
ride motions are fluid at any speed. 

The key word here is refinement. It’s 
as if a vast platoon of BMW engineers 
toiled over this car for years to hone 
its every edge to a brilliant finish. (In 
fact, the development process lasted six 
years.) BMW accomplished many im- 
provements with this new model, in 
comparison with its predecessor. The 
new 5351 is bigger and therefore room- 
ier, aerodynamic drag is substantially 
lower, and the body structure's tor- 
sional stiffness is some 70 percent 
higher. The center of gravity is two 
inches lower, and weight distribution 
is virtually 50/50 thanks to such mea- 
sures as rear-mounted battery. Al- 
though the curb weight is higher by 
260 pounds, there’s also a 14-percent 
increase in horsepower, to 208 hp at 
5,700 rpm. 

Although the $45,000 5351 scores 
only a close second to the $21,000 Tau- 
rus on the track, the two are worlds 
apart over the road. Like the Ford, the 
BMW responds smartly to a jab of the 
throttle; both top out on the far side of 


Two big surprises 


When we decided to pit Ford's Taurus SHO 
against some of the finest European and Jap- 
anese sedans, Ford seemed to be trying an 
automotive replay of G. B. Shaw's Pygmalion, 
passing off its plain-Jane Taurus as high 
society—a car that, after all, is a basic inter- 
mediate sedan with a high-output engine. 
The first surprise came at the test track, 
| where the SHO's 220-hp high-output V6 sim- 
- ply walked away from the competition, one of 
| which costs twice as much. Aside from the 
raw power it punches out, the Yamaha-built 
SHO V6 is tractable, smooth, and responsive 
in day-to-day driving. The performance modifi- 
cations to the suspension make it easier to 
steer in the real world, and at the same time 
soften the traditional Taurus understeer. The 
ride is quiet and firm; the brakes, superb. Only 
a few drawbacks, mainly a notchy gearbox and 
middling interior treatment, distinguish this 
car from the upper reaches of luxury sedans. 
All of this means that BMW car't rest easy, 
but can still be assured that it makes the 
definitive performance sedan. The new 535i 
swings the sport-sedan equation more to the 
sedan side of the hyphen; the result is a 
smoother package that is less tail-happy in the 
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140 mph. The difference is that the 
Ford transports you in a steely fist 
while the BMW cradles you in kid 
gloves. 

The 535i, like any car, has a few 
drawbacks. The center position in the 
rear sear is not comfortable for adults 
and the trunk is the smallest of the 
test cars; both shortcomings are largely 
due to the car's rear-drive layout. The 
BMW wags its tail some in the double- 
lane-change test, as you'd expect of a 
rear-driver with balanced weight dis- 
tribution. Last, the BMW’s Pirelli P600 
225/60VR15 tires weren't particularly 
grippy in hard cornering. 


Maximum Maxima 


The Nissan Maxima represents Ja- 
pan's boldest attack on the U.S. large- 
car market to date. While this new-for- 
'89 model is in a bit over its head in 
this group (it finished at or near the 
bottom in most test-track categories), 
PoPULAR SCIENCE testers found it to be 
a pleasant car to drive and one that’s 
impressive in many areas. The Max- 
ima is remarkably roomy. It is powered 
by a smooth V6 engine and finished in 
the German rather than the Japanese 
idiom, with function as the top prior- 
ity and devoid of flashiness both in- 
side and out. My favorite detail is the 
marking used for speedometer and ta- 
chometer dials. Rather than the com- 
monplace white lettering on a black 
background, Nissan has selected the 
reverse: In daylight you see black nu- 
merals on a white field. At night, the 
instruments magically reverse to white 


corners. You ought to get something for 45 
grand, and you do; the exceptional level of 


refinement and quick response are noticeable. - 


The second big surprise came from Nissan, 
which has gone from bug to butterfly in a sin- 
gle leap with the new Maxima. The car's rela- 
tively low-rated horsepower kept it out of the 
performance league of the Ford and BMW, but 
the overall package benefits from a stiffened 


body structure, effective rear suspension, and | 


an outstanding gearbox. At a dollar-per-feature 
category, the Maxima is nearly the equal of 
the Taurus. 

The new Audi 200 still suffers from the low- 
displacement blahs, pumped up only mildly 
by the turbo. On the other hand, it is still a 
well-executed sedan that has an immeasur- 
able sense of design integrity, with the best 
interior comfort of the group. As with the BMW, 
the main problem is justifying subtle engineer- 
ing refinements against crude increments in 
cost. 


Although | would pick the Taurus SHO as | 


the best value of the lot and the BMW 535i as 
best overall, it would have to be a forced choice. 
All of the cars performed admirably, and the 
combination of luxury features and perfor- 
mance muscle should satisfy the whims of any 
Beverly Hills parking attendant. 

What more could you ask?—Dan McCosh 


markings on a dark field —thanks to 
electroluminescent light sources that 
outline the numbers and needles on 
the dials. 

The Maxima has a few drawbacks 
that limit its dynamic poise. The 
Bridgestone P205/65R15 all-season 
tires aren't very sticky. And at times 
there is excessive understeer, in which 
the front tires lose their grip long 
before the rears. In the slalom and 
double-lane-change tests, the Maxima 
flopped over on its suspension stops as 
if it were weak in the knees, a result 
of inadequate roll stiffness and damp- 
ing. Considering that we tested the 
sporty SE version of the Maxima (the 
car is also available in more sumptu- 
ous GXE trim), I feel that suspension 
settings should be firmed up. 


Teutonic turbo 


The Audi 200 was hampered in ac- 
celeration tests by its automatic trans- 
mission (a five-speed is available—at a 
$550 savings). Furthermore, a 2.2-liter 
engine—even with turbocharging—is 
no longer gutsy enough to play the 
sport-sedan game in convincing fash- 
ion, particularly when the price tag 
runs well over $30,000. The upgrade 
I'd recommend is switching to the 
2.3-liter 20-valve engine, which Audi 
will soon introduce with the 1990 
Quattro Coupe. 

In every other respect the Audi 200 
is satisfying. It led the field in agility 
on our slalom course and demonstrated 
excellent grip in hard cornering. The 
new instrument panel is properly en- 
dowed with large, easy-to-read analog 
dials, and a tasteful band of zebrano 
wood molding runs across the instru- 
ment panel and doors and down the 
center console. An Auto Check com- 
puter monitors 10 critical vehicle func- 
tions. The chair-high seats are form- 
fitting and comfortable, though the 
rear seat's usefulness is diminished by 
a large center hump on the floor. Even 
though the Audi 200's exterior design 
is now six years old, it is still clean 
and contemporary looking. 

After the dust had settled and the 
data wasreduced, the PoPULAR SCIENCE 
test team concluded that there are no 
losers in this field. The BMW 535i is 
one of the most highly refined rear- 
drive sedans ever to roll down the pike. 
The Nissan Maxima SE is a portent of 
even greater things to come from 


| Japan. The Audi 200 is a model of poise 


and polish. 
The clear winner, however, particu- 
larly when its price is considered, is 


| the Ford Taurus SHO. That the United 


States has introduced a world-class 
sport sedan that can knock heads with 
the best of them—and win—should 
give us all cause for celebration. Gs! 


Mobil 1, BFGoodrich T/A and Chevrolet 
int American Thunter. 


roduce 


Mic i bil ET À new kind of thunder will roar across the desert this year. And 
ODI with it will come two lightning-fast trucks. It's American Thunder, a 


new off-road truck team sponsored by Mobil 1, | a MP 
BFGoodrich T/A® and Chevrolet. Three ofthe most , eed FAP LFS E FY 


powerful names on the world’s racing scene. 

Mobil 1’s superior engine protection over conventional motor oils makes it the 
choice for winners both off-road and on, in competition all over 
the world. BFGoodrich T/A radial technology has helped cars M 
and trucks perform everywhere from the boulders of Baja to the HDRA / SE! 

" wilds of Africa. And Chevy trucks reign supreme in the 
| Good rich T/A rough and tumble world of high desert racing. 
| It's only natural then that these three perennial winners 
would join forces and set out in quest of the SCORE/HDRA championship in Classes 
2 and 8. Because competing in this type of competition helps us develop products 
that perform well on the street. So if you want to ride with a winner, ride with 
Mobil 1, BFGoodrich T/A and Chevrolet. And feel the power of American Thunder. 


Proof that lightning does strike twice. 


- Ghiirolet, Chevy and the Chevrolet emblem 
are registered trademarks of GM Corp. 
01988 GM Corp. All Rights Reserved. 


Looking Back. . . 


Sampling a century of POPULAR SCIENCE 


f^ f MARCH 1889 
| | "The great question still 

| -— remains to be answered," 
YEARS AGO wrote Ira Remsen, profes- 
sor of chemistry at Johns Hopkins Uni- 
versity: “What is an element? It is true 
we call them elements, meaning by 
that substances which cannot be con- 
verted into anything simpler. 

"These so-called elements are shown 
to be related to one another, and it 
seems impossible, in the light of these 
facts, to believe that they are distinct 
forms of matter. It seems much more 
probable that the nearly seventy ele- 
ments are in turn composed of two sub- 
tler fundamental elements combined 
in different proportions. There does 


| not, however, appear to be any imme- 


O COTY N.Y 1982 


| diate prospect of discovering these fun- 


damental substances." 
But Remsen did predict the discov- 
ery of more elements (there are now 


103 in the periodic table). To him it 
was a patriotic pursuit: "Let us hope 
that the next element may come to 
light in the New World, and that we 
may thus have our own particular ele- 
ment, as France and Norway and Ger- 
many have theirs." 


MARCH 1939 


& “By ‘chopping time up into 
| small bits and freezing it,’ 
YEARS AGO | new ultraspeed lamp for 
photographers produced this remark- 
able picture of a golfer striking a ball. 
Successive images, made on the same 
film at the rate of 600 a second with a 
1 00,000-second flash reveal the progress 
of the swing from the top of the stroke 
to the end of the follow-through.” 
Harold E. Edgerton of the Massachu- 
setts Institute of Technology later used 


WHEN YOU LIKE YOUR COLOGNE COMFORTABLE, AND EASY TO WEAR, 
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his ultrafast flash camera to capture 
on film bullets traveling through ap- 


ples at 2,800 feet per second and other | 


previously invisible phenomena. 


2 phones, and cellular phones 
YEARS A60... the modern way for tel- 
ephone addicts to obtain their fix. But 
intheannalsof PoPULARSCIENCE we ve 
found the possible precursor to this 
phone-away-from-home trend. “Active 
people who have to be away from their 
desks much of the time can carry a 
phone extension in the shirt pocket 
with this remote unit. The Pocketfone 
has a range of up to two miles and 
buzzes when the user’s telephone rings. 


* MARCH 1964 


Car phones, cordless 


Back at the desk, a fixed stand holds | 


the phone, and a cradle raises and low- 


ers the receiver.” For $5 to $15 a month, | 


the “man on the go" could lease this 
equipment. With a two-mile limit, the 


Pocketfone was perfect for trips to the | 


corner store. 


ADVERTISEMENT 


Save Gas, Save Engine with ‘POLY’ 


DOUBLE GUARANTEE (See Details Below) 


The following introduces one of the 
most fully tested and credentialed gas sav- 
ing, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: "The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene -equiv- 
alent to wet ice on ice. Ilt was first 
manufactured in quantity by E.l. duPont in 
1943, and is marketed as Teflon"." 

The PetroLon Corporation, makers of 
Slick 50, have invented a way to per- 
manently bind this slippery chemical to 
your engine with one treatment. All you do 
is add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature thus caus- 
ing your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 


are impressive. 


Slick 50's credentials 


"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests in- 
dicate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest,(March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a 
powerful ultrasonic cleaning process to a 
slick 50 treated engine part, were surpris- 
ed at its permanence. They stated, "We ac- 
tually expected the PetroLon Slick 50 ‘Poly’ 
resin coating to also be removed, but later 
found it was still there." 

The Federal Aviation Administration has 
fully accepted a similar product — Slick 50 
Aircraft Treatment (F.A.R. 433.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 
in 1986. They found substantial increases 
in both gas mileage and horsepower. Their 
tests showed that these gains were due to 
a reduction in friction. 

A test done at the San Diego State 
University revealed that, "Slick 50 does in- 
crease horsepower and decreases fuel 
consumption in tests done at the univer- 
sity." The Space Shuttle Columbia uses 
the chemical "poly" in its gears and bear- 
ings because it is the only chemical lubri- 
cant which can withstand the heat and 
corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 
Services Council for Pennsylvania. This 
test was shown on television station 
WTVE: Three cars with between 75,000 and 
129,000 miles on them, were treated with 
Slick 50. Six months later the oil was drain- 
ed from each vehicle and the cars were 
driven without the oil plugs for about half 
an hour. The water temperature never rose 
and the engines sustained no apparent 
damage. 


eL e LN 


FREE, 


idea SERERE us os M 


FOR GAS AND DIESEL ENGINE 
1 US. QUART/ 946 UTE. 


How do you give an engine a "poly" 
treatment? Very simply! Just before an oil 
and filter change, add Wynn's" Engine 
Flush (sent free with each order) to clean 
out your engine. Then drain your oil, 
change the filter, and add the proper 
amount of oil less one quart. Add one 
quart.of Slick 50, drive for thirty minutes, 
and leave it in the crankcase for 3,000 
miles. (Add two quarts for engines with oil 
capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so 
you need to treat your engine only once, 
and not each time you change your oil. 
Slick 50 is also excellent for turbocharged 
engines, aluminum block engines and 
rotary engines. 

Will it work with most oil? Yes! Slick 50 
will work with all petroleum-based oils and 
synthetics compatible with petroleum bas- 
ed oils. 

What are the benefits of Slick 50? Your 
actual benefits in percentages may vary, 
depending on the kind of driving you do, 
the condition of your vehicle, etc. By 
reducing friction, Slick 50 does all of the 
following: Slick 50 increases gas mileage. 
Slick 50 increases horsepower - small 
economy cars and large RV's really need 
this! Slick 50 makes for easier starting (im- 
portant in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing 
the lubrication of your oil and the life of 
your engine. Since lubricating lead is be- 
ing removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra 
lubrication of Slick 50 on valve systems 
and guides is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. 
Slick 50 eliminates the “lubrication starva- 
tion" that all cars experience when you 
first start them, before the oil has a chance 


xe M, 


to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication star- 
vation. You receive all these benefits for 
less than the cost of two tanks of gas 
($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! Slick 50 is suspended in 
an excellent grade of petroleum oil which 
meets, or exceeds, every manufacturer's 
engine warranty requirements. In addition, 
this oil carries an API (American Petroleum 
Institute) service classification SF-CC-CD. 

More Slick 50 products are available. 
These include Gear Treatment (manual 
transmission, etc.) 2-Cycle Engine Treat- 
ment, Grease, Fuel Conditioner, and 
Power Boost. Free information sent on re- 
quest. 


"DOUBLE GUARANTEE! 
Guaranteed lowest price and W 
guaranteed satisfaction. If at the fff 


Slick 50 advertised in a current jh 
magazine at a lower price, we will ff 


^ beat that price by $2.00 a quart and 


you will still get your free engine (if 
lj flush. If you are not satisfied with WL 
our Slick 50, within 4 months, send jh 
us a note and proof of purchase for lil 
a full refund of purchase price. This P 
makes trying Slick 50 RISK FREE to 
you. We have been in business for V 
10 years and intend to keep our fff 
customers happy: 


Free Wynn's" Engine Flush sent with 
each order. Free shipping with orders of 2 
or more. 

DEALERSHIPS AVAILABLE 

Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free Wynn's" Engine Flush, call toll 
free 1-800-227-5425. (In Colorado call 
1-303-772-4797). Or send to Fort Morgan 
slick 50, U.S. Auto-Tech, 407 Del Rio Road, 
Berthoud, Colorado 80513. 


L,$.$.$ 9 0. 0 5 0.0.1 


US AUTCHECH 


INNOVATIONS & TECHNOLOGY 
FOR PERFORMANCE MOTORING 


| enclose $39.95 + $4 shipping and handling 


[i Send me gts. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more) PSs 
|! Check i) COD. VISA/MC/IDISCOVER 


Card& 


Exp. 


Name 


Address 
(Give Street Address for U.P.S. delivery) 


City 
State — Ep 


Teflon is a reg. trademark of Dupont, Wynn's is a reg. 
trademark of Wynn Oil Co. 
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As the days get longer and the sun shines 
warmer, the outdoors—and your yard and 
garden—beckons. The editors of POPULAR 
SCIENCE select the newest equipment to make 
working outside easier and more enjoyable. 


By TIMOTHY O. BAKKE 


A Super-maneuverable mowers 


Riding mowers are virtual necessities 
for large lawns, but they can become 
a liability when it comes to trimming 
around trees and such. Hence a new 
generation of riders that are more ma- 
neuverable than ever (clockwise from 
left): the 14-horsepower John Deere 
F510 (or 17-hp F525); 12-hp Husqvar- 
na 850-12; and 12-hp (or 16-hp) Toro 
HMR—Highly Maneuverable Rider. 
Perhaps most unusual is the mower 
from Husqvarna. With a cutting width 


of 34 inches, it uses two separate 
frames, front and rear, connected by a 
pivoting joint to give it a turning ra- 
dius of 312 inches. The HMR mows a 
38-inch swath and boasts a turning ra- 
dius of four inches, by virtue of the 
front wheels’ 80-degree turning angle. 
The three-wheeled John Deere’s pivot- 
ing rear wheel affords it a seven-inch 
turning radius; it has a cutting width 
of 38 inches. Prices: F-510 ($3,999); 850- 
12 ($2,495); 12-hp HMR ($3,199). 


Oil Filter 
A T 


Í PF51 


25010908 


“HOW BDOOD 5 DURAGUARD | 
TUUU Ut Oil Filter 
ACDURAGUARD — (51 
Eu = MAR | UP TO SO% LE 
| 3 h v4 ENGINE WEAR 
OIL FILTER: 


TWICE AS GOOD. 


— Chuck Yeager 


AC's new Duraguard Oil Filter is so good, it's designed to cut engine 
wear in half, compared to old AC filters. 

Up to fifty percent less engine wear. Thanks to a new glass medium 
designed to trap more sludge and crud. 

Your car's a big investment. Doesn't it make sense to give it the most 
protection you can? With oil filters that match your car's performance requirements 
to a "T"? AC Duraguard Oil Filters. 

For the AC-Delco retailer nearest you, just give me a call at 1-800-AC-DELCO. GENERAL MOTORS CORPORATION 


AC-DELCO. THEY DONT JUST FIT. THEY MATCH. 


a 
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At-Delco 


Genuine | e Parts 


Circular sickle bar > 

At first glance, the RedMax Recip- 
rocator trimmer looks like any other 
weed cutter/brush saw—a long shaft 
with a small (15.5-cc) two-cycle engine 
on one end and a circular cutter at the 
other. But a closer look reveals a cut- 
ting head (detail) made of two 20- 
toothed blades mounted face to face 
that pivot back and forth in opposite 
directions. In PoPULAR Science tests, the 
reciprocating action resulted in a fast 
shearing cut, and the trimmer didn't 
spew debris in all directions as other 
cutters do. Also, the Reciprocator cut 
brush up to '2? inch thick while dem- 
onstrating some safety advantages: It 
doesn't kick back and has less ability 
to inflict a serious wound than conven- 
tional brush cutters. Cold starts, how- 
ever, often took six to eight pulls, and 
the kill switch ig hard to reach. Price: 
$499. RedMax, Box 1545, Norcross, Ga. 
30091-1545. 


< Disinfecting pruner 


The KlipKleen pruner was developed 
to extend the function of pruning 
shears. Through a patented fluid-de- 
livery technology, surface disinfec- 
tants, propagating agents, herbicides, 
growth retardants, and systemic insec- 
ticides can be applied where they are 
needed at the same time a branch is 
cut for pruning. Pruning system: $25; 
adapter kit (using your own shears): 
$13. Bloomland Special Products, Box 
95363, Atlanta, Ga. 30347-0363. 


Tight-turning tractor A 


Four-wheel steering on the 12-hp Noma 
4012-01 lawn tractor gives you a 
turning radius of just 12 inches at a low 
price: $1,499 to $1,699. Other features: 
shift-on-the-go eight-speed transmis- 
sion and 40-inch twin-blade mower 
deck. Noma Outdoor Products, Box 
7000, Jackson, Tenn. 38308-7000. 


J Plastic-nose tractor 


With its hood, grille cover, and side 
panels made from General Electric 
Noryl GTX resin, this 18-hp twin-cy- 
linder yard tractor tops off the new 
Sentar line. A monitor system displays 
clutch, reverse-gear, and power-takeoff 
engagement. Standard equipment in- 
cludes a hydrostatic transmission and 
a 46-inch mower deck. Sentar Power 
Equipment, Box 360900, Cleveland, 
Ohio 44136; $2,700. 
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Steve Winwood 
—Roll With It. 
375089 (Virgin) 371211 


~The Traveling Wilburys— 
Volume One. (Wilb 


PICK ANY 8 


CIANO PAVAROTTI 


IN ONT 


Luciano Pavarotti—in 


Concert. (CBS 
Masterworks) 


= 
EM oe E - 


CDs 


Pet Shop Boys— 
Intr ive (EMI) 375592 


Neil Diamond—12 Greatest 
Hits, Vol. Il (Columbia) 
314443 


Canadian Brass—The 
Mozart Album (CBS Master) 
374561 


Robbie Nevil—A Place 
Like This (EMI) 374348 


Johnny Mathis—Love 
Songs (Columbia) 375220 


Michael Crawford—Songs 
From Stage & Screen 
(Columna) 370411 


Robert Palmer—Heavy 
Nova (EMI) 370395 


David Sanborn—Close Up 
(Warner Bros ) 370304 


Ratt—Reach For The Sky Escape Club—Wild Wild 
(Allantic) 375071 West (Allanbc) 373787 
Claude Bolling, Piano— Mendelssohn—Violin 
Bolling's Greatest Hits Concerto; Saint-Saens: 


(CBS) 389751 
Richard Marx (EMI) 369611 


Van Halen—OU812 
(Warner Bros ) 3698371 


Michael Feinstein— 


Intr. & Rondo Capriccioso; 
Massenet: Meditation. 
Nadja Salerno-Sonnenberg 
(Angel) 386872 


Mozart—Symphony No. 40 
In G Minor. Kubelik, 
Bavarian Radio Sym. 


Diane Schuur- Talkin 
'Bout You (GRP) 374298 


Kronos Quartet 
(Nonesuch) 373993 


Mieczyslaw Horszowski— 
Mozart/Chopin/Schumann 
(Nonesuch) 373902 


Stanley Jordon—Flyi 
Home (EMI) 37 


Emanuel Ax—Chopin: 4 
Scherzos, Mazurkas 


Wynton Marsalis Quartet 
—Live At Blues Alley 
Columbia) 370080-390088 


Creedence Clearwater 
Revival—20 Greatest Hits 
(Fantasy) 308049 


Tracy Chapman (Elektra) 
a P 3659892 
Schumann-Cello 


Concerto—‘o-Yo Ma; 
Davis, Bavarian Radio Sym. 


(CBS Master) 372466 Orch. (CBS Master) 369843 
Grover Washington, Jr.- John Williams—The 
Then and Now (Columbia) Baroque Album 

371476 (CBS Master) 369769 
Journey's Greatest R.E.M.—Green 
Hits(Colurnbia) 


37/5279 3751562 


om] b. 
GunsN'Roses—Appetite Kenny G—Silhouette 
For Destruction. (Geffen (Arista) 3/1558 
359984 


The age of CD sound is here—ond you 
have a practical new way to find the CDs you 
want. As your introduction to the CBS Com- 
pact Disc Club, you can choose any 8 CDs 
listed in this ad for 1¢. Fill in and mail the 
application— we'll send your CDs and bill 
you for I¢ plus shipping and handling. You 
simply agree to buy 6 more CDs (at regular 
Club prices] in the next three years—and you 
may then cancel your membership anytime 
after doing so. 

How the Club works: About every four 
weeks [13 times a year) youll receive the 
Clubs music magazine, which describes the 
Selection of the Month...plus new hits and 
old favorites from every field of music. In 
addition, up to six times a year, you may 
receive offers of Special Selections, usually 
at a discount off regular Club prices, for a 
total of up to 19 buying opportunities. 

If you wish to receive the Selection of the 
Month, you need do nothing—it will be 
shipped automatically. If you prefer an alter- 
nate selection, or none at all, fill in the 
response card always provided and mail it 
by the date specified. You will always have at 


The Movies Go To The - 
Opera.— Various Artists. 
(Angel Studio) 


Remember: Michael 


Feinstein Sings Irving Berlin (CBS Master) 339044 


(Elektra) 369322 Pa thoven= Symphony 
T o. 3. Norrington, The 
Cheap Trick-Lap Of London Classical Players 
Luxury (Epic) 368050 (Angel) 465619 
Basia—Time And Tides Vladimir Feltsman— 
(Epic) 368043 ^ American "Live" Debut 
Sade—Stronger Than Pride (CBS Master) 
(Epic) 368027 365254-395251 
REO Speedwagon- Wynton Marsalis— 
Greatest Hits (Epc) 367672 Baroque Music For 
Trumpets. (CBS Master} 
Brahms—Double Concerto 364695 
Isaac Stern, Yo-Yo Ma; : 
Abbado, Chicago Sym Madonna- You Can Dance 
(CBS Master) 367250 (Sre) 362657 
Bangles—Everything Little Feat—Let It Roll 
373720 


(Warner Bros ) 


" Cocktail— Original 
Soundtrack. 
373779 


372342 (Elektra) 


least 10 days in which to make your decision. 
If you ever receive any Selection without hav- 
ing IO days to decide, you moy return it at 
our expense. 

The CDs you order during your member- 
ship will be billed at regular Club prices, 
which currently are $1298 to $1598— plus 
shipping and handling. (Multiple-unit sets 
may be somewhat higher.) After completing 
your enrollment agreement you may cancel 
membership at any time; if you decide to 
continue as a member, youll be eligible for 
our money-soving bonus plan. It lets you buy 
one CD at half price for each CD you buy at 
regular Club prices. 
10-Day Free Trial: We'll send details of the 
Clubs operation with your introductory ship- 
ment. If you are not satisfied for any reason 
whatsoever, just return everything within 1O 
days and you will have no further obligation. 
So why not choose 8 CDs for I¢ right now? 
ADVANCE BONUS OFFER: As a special 
offer t0 new members, take one additional 
Compact Disc right now and pay only 
$695. It's a chance to get a ninth selection 
at a super low price! 


Selections with two numbers contain 2 CDs and count as 2—s0 write in both numbers. 


CBS COMPACT DISC CLUB: Terre Haute, IN 44511 


373548 


Barbra Streisand— li | 
Loved You. (Columbia) 


374884 


Luther Vandross—Any 
Love (Epic) 373399 
Andres Segovia 
Collection, Vol. 1—Music 


By Bach 

(MCA Classics) 362293 
George Michael—Faith 
(Columbia) 362228 
Michael Jackson—Bad 
(Epic) 362079 


Sting- ... Nothing Like The 
Sun (A&M) 361675 
Introducing The Hardline 
According o Terence 
Trent D'Arby (Columba) 
361618 


INXS—Kick (Atlantic) 361519 


Bruce Springsteen— 
Tunnel Of Love (Columbia) 
360115 


Kiri Te Kanawa—Sings 
Gershwin (Angel) 359745 


Billy Joel —Greatest Hits 
Vols. 1 & 2 (Columba) 
336396-396390 


Ozzy Osbourne—No Rest 
For Da cta En 


Portrait Of Wynton - 
Marsalis. (CBS 
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Ma ster WORKS] 
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[ CBS COMPACT DISC CLUB, 1400 N. Fruitridge 
PO. Box 1129, Terre Haute, Indiana 47811-1129 


Please accept my membership application under the terms outlined in this 
advertisement, Send me the 8 Compact Discs listed here and bill me Y plus 
shipping and handling for all eight. | agree to buy six more selections at regular 
Club prices in the coming three years—and may cancel my membership at any 


time after doing so. 


SEND ME THESE 
B CDs FOR Kk 


[] Hard Rock 
Von Halen, 
U? 


— € 8 — rrr eee ee 


C Easy Listening/Pop 
Barry Manilow, Barbra Streisand, 


ADVANCE BONUS OFFER: Also send me 
one more CD right now at rhe super low price 
of just $6.95, which will be billed to me. 


Note: we reserve the nghi fo reject any applicanion or cancel any membership. These offers not 
ovoloble in APO, FPO, Alaska, Hawai, Puerto Rico; write for details of alternative offer, Canadian 
residents serviced fram Toronto. Applicable soles tox added to all orders. “Classical members 
serviced by the CBS Classical Club 


DISCS, DISCS, DISCS! 


| Anita Baker—Giving You 
| The Best That! Got. 
(Elektra) 374058 


U2—Rattle And Hum. 
(island) 374017 


FOR A PEN 


plus shipping and handling, with membership 


Huey Lewis And The Elton John—Reg Strikes 
News—Smaill World Back (MCA) 370536 
(Chrysalis) 371419 

Pachelbel Canon—Other 
Stevie Wonder—Orig. Digital Delights. Davis, 
Musiquarium|,Greatest = Toronto Chamber Orch. 
Hits (Tamia) 314997-394999 (Fanfarel 348649 


Beethoven-Fiano Conc. 


No. 5. Perahia: Haitink, The Police—Every Breath 


Concertgebouw Orch. You Take... The Singles 
(CBS Master) 357657 (A&M) 348318 
T Buddy Holly—From The 

Gloria Estefan & Miami 
Sound Machine—Let It Orig. Master Tapes M 6 
Loose (Epic) 356279 

: The Beach Boys-—Made In 
Whitney Houston— Sciens 
Whitney (Ansta) — 356154 USA. (Capto) 346445 

M ' ; 

Vladimir Horowitz, Piano Md a) n Hits 


—Favorite Encores 
(CBS Master ) 355164 


Linda Ronstadt—'Round 
Midnight with Nelson 
Riddle And His Orch. 
(Asylum) 38987-398952 


Chuck Berry—The Great 
Twenty-Eight (Chess) 
343657 


Tchaikovsky—Eugene 
Onegin. Seiji Ozawa, Bertin 
Phil. (Angel) 343244 
Enoch Light & The Light 


Brigade— The Big Bands 
Of The Thirties (Project 3) 
341263 


Simon & Garfunkel— 
Greatest Hits (Columtbxa) 
219477 
Spyro Gyra—Hites of 
370767 


Summer (MCA) 


A Decade Of 
Steely Dan (MCA) 341073 


Gershwin—Rh 
Blue; etc. Tilson 
L.A. Philharmonic 
(CBS Master) 


| Best Of The Doors 
| [Elektra) 357616-397612 


xdy In 
omas, 


339226 
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Dire Straits—Money For 
Nothing. (Warner Bros.) 
3/5055 


—— 


Bobby McFerrin—Simple 
Pleasures (EMI) 369306 


My main musical interest is (check one): (But | may always choose from any category] 


CO Soft Rock [] Jazz 
5teve Winwood, Kenny G., 
Fleetwood Mac Spyro Gyra 


O Classical* 
Vladimir Horowilz, 


Bear 


Johnny Mathis, Ray Conniff Yo-Yo Ma 
Mr. 
Mrs. 
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Pro-quality lightweight A 

Weighing only 11 pounds with a 35-cc 
engine, the McCulloch Titan 35 vertical- 
engine chain saw sports such high-end 
features as a chrome cylinder bore, 
gear-driven automatic oiler, and elec- 
tronic ignition. McCulloch Corp., Box 
92180, Los Angeles, Calif. 90009; $300. 


High-capacity bagger A 
Quadbagger's four plastic containers 
hold 13 bushels of debris. Fed by a 
mower-driven collection fan with a see- 
through chute and covered by an 
elasticized fabric cover, the containers 
are mounted in a steel cart. For use on 
4200, 5200, and 6500 Series tractors, the 
system costs $790. Simplicity Manu- 
facturing, Port Washington, Wis. 53074. 
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Carry-ali plastic cut A 


With its 20-inch wheels, six-bushel high-density-polyethylene 
tub, and low center of gravity, the Carry-It cart is designed 
to make tough hauling jobs easier, says its maker. The 5s- 
inch steel axle is welded to a three-inch-wide full-width 
steel plate, and the $150 cart, which weighs 40 pounds, 
can carry 300 pounds, claims Kadco, Inc. (9 Granger Ave., 
Saratoga Springs, N.Y. 12866). 


«4 Vacuum with a cart 
Slip a plastic trash bag into the cart and 
hook up the Yardcleaner vacuum; you're 
ready to clean up a 16-foot circular area. 
. The blower-vac has a nine-ampere elec- 
h ^ tric motor; a wraparound handle, 
| with palm grip for vacuuming; and a 


: "(C | suction tube that tapers out to pre- 
Pid ". |æ | vent clogging. Black & Decker, Box 
i Pii 798, Hunt Valley, Md. 21030-0748; $74 
- -dy y (blower-vac), $50 (cart),$108 (vac-cart). 


us 


SURGEON GENERAL'S WARNING: Smoking j Al Vo THE IAR 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


5 mg. “tar”, 0.5 mg. nicotine av. per cigarette by FTC method. PB Seremban SEDE 


b 


torcycles share a peculiar attri- 

bute: It looks as if there's nothing 
connecting the rear wheel to the rest 
of the bike. That's what a single-sided 
rear suspension looks like from the 
non-business side. In addition to pro- 
voking comments from curb-side ob- 
servers, it's a feature that makes it a 
lot easier to fix a flat tire. 

This advanced kind of suspension 
is found on two bikes from BMW and 
Honda that incorporate fresh 
thinking in chassis design into 
'; machines that are capable in more 
| roles than one. 
^ In the go-anywhere R100GS, 
BMW has mated the latest 1,000-cc 
version of its venerable flat twin 
engine with a long-travel suspen- 
sion to create a 412-pound bike 
that's agile and decidedly pleas- 
ant to ride on the highway. At the 
same time, it's ready to take you miles 
away from civilization with no worries 
about running out of fuel. The big gas 
tank holds nearly seven gallons. 

À clever element in the BMW's rear 
suspension design (drawing) subdues 
a quirk inherent in shaft-drive motor- 
cycles: Normally when the rider opens 


i rom one side, both of these mo- 


Chassis innovations improve motorcycle han- 
dling and ease maintenance. E ME 


By STUART F. BROWN 


BMW R100GS 


BMW's Paralever 
suspension carries 
the double-universal- 


jointed drive shaft the throttle, a torque reaction at the 
(A) in a stout swing housing enclosing the ring and pin- 
arm (B). An addi- | ion gears causes the rear suspension 


tional strut (C) an- 
chors the lower part 
of the rear-drive 
—4 housing to the bike's 
_ frame, preventing 
the swing arm from 
| | reacting to changes 
T inthrottle setting. 


to extend. This “shaft jacking” makes 
the rear of the bike rise and fall, add- 
ing unasked-for complexity to the dy- 
namic forces already generated by 
braking and leaning into turns. The 
$6,150 R100GS has this problem ef- 
fectively licked (see caption). 
Honda's Hawk GT houses a high- 
torque 647-cc liquid-cooled V-twin en- 
gine in a chassis like those found in 
Grand Prix racing bikes. The alu- 
minum frame uses a massive main 


PHOTOS BY GREG SHARKO 


HONDA HAWK GT member that runs diagonally from the 
| steering head down to the pivot point 
Honda's Pro-Arm rear suspension uses a hefty cast-aluminum arm (A) for the rear suspension. The single- 


that supports the rear wheel from the left side. A single nut (B) holds the 
wheel in place. When the wheel is removed, the rear disc brake (C), sprocket 
(D), and drive chain remain undisturbed. An eccentric hub design uw 
for quick adjustment 

of chain tension. 


sided suspension arm (drawing) com- 
bines with the frame to form a strong 
and lightweight chassis, 
giving the Hawk stable yet 
responsive handling. 
Excellent brakes and 
fat tires contribute to this 
393-pound machine's su- 
perb manners on twisty 
roads, but the bike is just 
as pleasant to ride to work 
or on a weekend trip. I 
particularly like that Hon- 
da didnt hide all the beau- 
tifully crafted bits and 
pieces behind a fairing. 
The $4,198 Hawk GT is an 
up-to-date incarnation of 
those uncomplicated bikes 
that provided lots of fun in 
the 1960s and ’70s. 
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Chevy C1500 gives you EPA 
est. 24 highway MPG and 
25-gallon tank. 


Ford F-150 gives you EPA 
est. 19 highway MPG and 
19-gallon tank. 
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How advanced is the full-size Chevy®? So advanced the half-ton gives you a bigger, heavier frame than Ford; 
more two-sided galvanized steel, more cab room, more standard horsepower and heavier base payload. Yet still 
beats Ford in gas mileage. 

Have you driven the first all-new full-size pickup introduced in this decade? Maybe it's time you gassed up your 
Ford and took a look. At your Chevy dealers. 


Comparisons based on data available at time of publishing. 
©1988 General Motors Corporation. All Rights Reserved. Let's get it together... buckle up. 


THE CAL ^ OF AMERICA 5 7 TODAY'S CHEVY TRUCK" 


ACCELEROMETER 


ACCELEROMETER 


A prototype image stabilizer 
built into long lenses could 
eliminate the last of the point- 
and-shoot problems. 


By ARTHUR FISHER 


shelters some unreconstructed 

male chauvinist pigs who refer to 
something called the “jiggle factor" as 
an additive that can boost ratings. For 
those who have never seen such tele- 
vision shows as "Three's Company" and 
its like, the factor referred to rises 
exponentially with the show's quota of 
well-endowed young women whose mo- 
tions are vigorous and unconfined. 

Oddly enough, just such performers 
were employed by Canon at a giant 
product expo last year to introduce a 
device that will counteract Jiggle—the 
photographic jiggle that can mar pho- 
tographs by blurring them, especially 
when the photographer is attempting 
to hand-hold a camera with a long lens 
at a slow shutter speed. The device is 
an image stabilizer built into a 300mm 
telephoto lens. 

"Camera shake is the last remain- 
ing obstacle to true point-and-shoot 
photography now that auto-exposure 
and auto-focusing are here to stay,” 


T? entertainment business still 


50 | POPULAR SCIENCE 


o-shake telephoto 


OPTICAL COMPENSATOR 


ACTUATOR 


The photo at right was taken with a 
300mm lens hand-held at Yeo second. 
The photo at left, made with the cam- 


explained Canon technical national 
manager David R. Metz as he steered 
visitors through the crowded, carnival- 
like exhibits to the stabilizer display. 
There, two EOS'single-lens-reflex cam- 
eras, each equipped with a 300mm 
lens, were aimed in parallel at a trio 
of aerobic dancers who were bouncing 
hither and yon. One lens had the sta- 
bilizer, one didn't. When both were jig- 
gled, the image in the viewfinder of the 
stabilized camera remained steady; the 
other rocked visibly. 

The stabilizing system uses a set of 
accelerometers that sense motion in 
any direction. They command an ac- 
tuator, which in turn operates an opti- 
cal compensator—actually a group of 
four movable lenses—to cancel out the 


t 
4 


FILM PLANE 


PHOTOS BY BURT PLOTKIN 


era on a tripod, simulates the use of 
an image-stabilized lens. The cutaway 
shows optomechanical elements. 


motion. The whole optomechanical 
feedback system is lighter and more 
compact than similar systems in movie 
cameras and camcorders. In fact, the 
two lenses looked identical; the stabi- 
lized lens was imperceptibly larger and 
heavier. 

Canon designers claim the device will 
allow shake-free photography with a 
hand-held 300mm lens at a slow Yeo 
second, rather than the '55o to V5oo sec- 
ond most photographers would opt for. 

The stabilizer will probably first be 
available in telephoto lenses; when, 
and at what price, Canon executives 
have not yet determined. Eventually, 
it should appear in true point-and- 
shoot cameras that compensate for 
jiggle. Gs) 


Controlling 
creosote 


With the temperature outside approach- 
ing 0 degrees F, the last thing on your 
mind is bringing out the newspapers 
for the morning garbage pickup. So you 
decide to toss them into your already- 
burning fireplace and save yourself a 
trip into the frigid air. What you're not 
aware of is that paper produces an in- 
tense high-temperature flame capable 
of igniting the creosote deposits lining 
your chimney walls. Ultimately, a roar- 
ing chimney fire results. 

This is just one scenario demonstrat- 
ing the danger of creosote, the buildup 
of tar and other combustible chemicals 
from the smoke of a wood fire. Whether 
your firewood is green and moist or dry 
and well-seasoned, creosote deposits 
will result because it is a natural 
byproduct of burning wood. "That's 
something we emphasize," says David 
S. Johnston, chair of the technical 
committee for the National Chimney 
Sweep Guild (Olney, Md.), "because 
many people think creosote somehow 
is formed from the water in wood. In 
fact, creosote is wood, and therefore any 
wood has the same potential for creo- 
sote buildup.” 

Wood-burning-stove owners who run 
their stoves hot once a day hoping to 
burn off creosote deposits should avoid 
this practice. “It doesn’t work that way,” 
says Johnston. Such burning bakes the 
creosote, changing it from its original 
tarlike appearance to shiny curled 
flakes or bubbly deposits, forms of cre- 
osote that are relatively easy to ignite. 

Proper operation and professional in- 
spection and cleaning will minimize 
creosote buildup in your chimney. To 
ensure a proper balance of air, fuel, and 
temperature in the firebox, avoid large 


loads of wood, burning only enough for: 


immediate use in the fire. Cold exte- 
rior chimneys tend to cool smoke, caus- 
ing it to condense and deposit creosote 
droplets on chimney walls. Interior, 
well-insulated, relatively small-flued 
chimneys operating at a minimum of 
400 degrees F and a maximum of 900 
degrees provide optimum operating 
conditions. 

Besides hiring a certified chimney 
sweep to inspect your chimney at least 
once a year, the National Chimney 
Sweep Guild recommends a flue in- 
spection every two months during the 
heating season. If '4-inch deposits 
are visible or there are tarry hard- 
glazed deposits, cleaning is essential. 
— Stefanie Benado 


Come visit our Tennessee distillery one of these days. Our guides would love to show you around. 


VISIT JACK DANIELS DISTILLERY and 
you ll meet a man who walks backwards and 


talks frontwards. 
We have several gentlemen (like William Grogan 


here) who will cake you down a tree-lined lane 


Jack Daniel himself once trod...past a Tennessee 


cave where ironfree water flows...and ___ 
up to a room where every drop of our [8 
whiskey is trickled through room-high [# 
vats of hard maple charcoal. Few can. ft ag 
top Mr. Grogan at talking about these a 
rr m And with all the practice he — mn 
gets, there aren't many who can 


top him at backing up. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) © Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


DONT BLOW IT! | 
Baa Ir WITH A CUB CADET. 


Cub Cadet s Model 1720 Lawn Tractor features a unique made—with advanced, innovative engineering, top 
46" high-vacuum cutting deck—the only deck of itssizethat quality materials and eA DA workmanship that 
can bag 9 bushels of grass or leaves without an expensive make every Cub Cadet tractor a solid, long-term investr p 
vacuum blower attachment. Not only does the optional triple Best of all, from now until April 1, 1989 you can buy tł 
bagger cost less, it's less cumbersome and can be easily 1720, complete with 46" deck, at a very special price- with 
removed for light, late summer cutting. comparable savings on other Cub Cadet models. 

Other special features include a powerful, smooth So don t blow it. Get to your Cub Cadet dealer er berore 
running, 17 H.P., twin-cylinder Kohler engine; electronic April 1, and bag yourself a Cub 
ignition for fast starts, even in the coldest weather; rugged, Cadet 1720 with 46” deck at a 
welded, full-length steel frame; cast iron front axle: and super price! 
hydrostatic no-clutch/no shift transmission. Tough tractors for your 


And. like all Cub Cadet tractors, the 1720 is American- little corner of the world. 
PO. Box 360930 
Cleveland, Ohio 44136 


FIRST OF A SERIES 
OF THREE SPECIAL 
ADVERTISING SECTIONS | 
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SPECIAL ADVERTISING SECTION 


Home Remodeling: 


| 


s you read the Popular Science 
HOME REMODELING GUIDE, 

the actual experience of remodel- 

ing an older home will unfold before you. 
This series of three special sections will 
follow the ongoing renovation process of 
a home that features quality products and 
services supplied by advertisers who want 
American homeowners to learn more 

about them. 

In developing the series, we purchased 
a home in Madison, Georgia and went 
through the steps a family would take to 
remodel that home completely. This first 
section deals with planning and prepara- 


tion, up to the beginning of the actual work. 


Subjects: 

E Thinking, planning, making basic 
decisions 

E Building "sweat equity” 

E Preparing yourself for remodeling 

E Your present home or a move? 

E The professionals: Real estate brokers, 
appraisers, inspectors, construction 
workers and supervisors, lawyers, etc. 

E Our location: Madison, Georgia 

E Planning and looking 
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E Inspecting for structural problems 

E Making an offer to buy 

E How to shop for mortgage money 

E Home equity loans 

E The closing, how to cover yourself, 
what happens 

E Homeowner's insurance 


E Getting started and what's ahead 


About the Front Cover 


follow-up features in April and June. You 
could win the remodeled house featured in 
these sections or $100,000 in cash! Turn to 
page 81 for further details about the WIN 


THIS HOUSE SWEEPSTAKES which runs 


from March 1—]uly 31, 1989. 

Or you might win First Prize: a roomy 
Isuzu Trooper like the one shown in the 
driveway; or Second Prize, a rugged Isuzu 

Picku e Trooper has even more room 

(71 cubic feet) with the back seat folded up. 
Automatic transmission and 2-door body 
style are available. Models are wearing 
Georgia Boots" and pants by Dickies". 


Planning and Preparation 


uat 
ECN: 


E Special features about leading manu- 

facturers’ products and services 

We are bringing this guide to you to 
give you a better idea of the manner in 
which many American families are im- 
proving their lifestyles by remodeling. 
There will be frustrations, and there will 
be triumphs. We'll report both. 


Making Basic Decisions 
About Remodeling 


Weigh the costs of fixing up an older 
home versus the increasing costs of new 
homes and you'll see that remodeling is 
often an extremely good option. 

You can cut down on costly mistakes 
and have a better finished job if you think 
carefully about the house and exactly 
what it is that you want to change. Plan 
ahead before making any basic decisions. 
You may want more living space; a more 
energy-efficient house; improved appear- 
ance; modernized kitchen or bathrooms; 
improved heating, cooling, plumbing 
or electrical systems; or simply to add 
amenities. Make sure that your expendi- 
tures are good investments in resale value. 


Be especially careful about changing 
the character of an older home. Some 
“improvements” actually result in damage 
to the personality of the original struc- 
ture. Others, thoughtfully executed, can 
add value and make the house far more 
livable, while still keeping its basic 
integrity. 

When in doubt, get expert help from 
an area architect, designer, real estate 
broker or agent, builder, contractor or 
other helpful, knowledgeable individual 
or organization. 

For our project, we were fortunate 
to have the services of a nationally 
known architectural design firm, Van der 
Cleveland Design Consultants, Ltd., of 
Atlanta, plus the tremendous assistance 
of many participating manufacturers. 


Equity and "Sweat Equity" 
Making the monthly mortgage payment 
is a gradual method of increasing your 
equity in a home. More equity is usually 
gained faster by the appreciation in value 
of a home, which can occur as long as 
it is kept in good shape and is not in a 
depreciating neighborhood. There are 
dangers such as fire, flood or tornadoes, 
but you can insure against most such 
threats. Over the years, the traditional in- 
flationary trends in residential housing 
have made home ownership one of the 
best and safest investments that the 
average American can find. 

Theres still another way of increasing 
the value of your investment and that’s 
through "sweat equity; or exchanging 
your time and labor for added home 
value. Many people gain major financial 
advantages, as well as personal satisfac- 
tion and psychological benefits, by fixing 
up older homes in desirable locations. 
When in truly bad shape, such a home 
falls into the advertised or listed category 
of a "handymans special” and may often 
be picked up at a big discount from its 
relative potential price when location, 
size and other factors are considered. 

If you're willing to invest your own time, 
some remodeling projects will require 
only modest expenditures for tools and 
materials. Determine for yourself what 
you can and cannot do but, when mak- 
ing a final decision, consider the personal 
pride that comes from doing it yourself. 


Your Own Older Home 
Or a Move? 


The obvious first solution for a home- 
owner wanting more space, more comfort 
or a more energy-efficient home is to 
choose to remodel the present dwelling. 


Sometimes that is impossible, impractical 
or undesirable. The neighborhood may 
have gone through a negative transition. 
Or the family may have changed in size. 
The financial situation may warrant a 
better home, or a lesser one. At times, 
the family needs a change because of 
schools, jobs, friends or other personal 
considerations. Relocation to a new 


geographic location may be dictated by 


Preparing Yourself for Remodeling 


Are you psychologically prepared for 
the stress that remodeling a home can 
bring to you and your family? Remodel- 
ing problems have brought about many 
laughs in movies and television but, 
somehow when your own family is in- 
volved, they can be serious. 

You and your family will have to take 
a realistic approach to remodeling, with 
everyone aware that routines will be in- 
terrupted. Even the simplest tasks will 
demand substantial time. Ideally, you 
can employ a professional contractor to 
do the major projects before you move 
in or while you're on vacation. If that's 
not feasible, perhaps you can do it 
yourself at your own pace and without 
outsiders. For most people, the hardest 
route is to employ strangers. They seem 
to roam at will about the house and 
are constantly underfoot, ripping out 
familiar features and installing strange 
new layouts, products and materials. 

Many families who have been through 
a stressful remodeling agree that the wife 
makes the major adjustments, because 
bathrooms and kitchens are the rooms 
most frequently and extensively 
renovated, producing major interrup- 
tions in normal housekeeping routines. 

Remodeling can definitely be a source 
of pride, particularly if you're able to 
do it yourself. You're making a state- 
ment to your neighbors and your com- 
munity about how much you care 
about your family and your home. But 
what can you do to avoid or at least 
minimize stress? 


family and your home. 


SPECIAL ADVERTISING SECTION 
a transfer, retirement, health or other 
reasons. If you have an option, start by 
thinking through the advantages, dis- 
advantages, problems and potentials in- 
volved in renovating your current home 
versus those of moving to another. 
Perhaps you'll want to get outside advice 
from a professional, especially if you're 
considering embarking on a major 
renovation or remodeling project. 


Handy Househunting Kit 


A basic "search kit" will be a real help if you're 
inspecting a lot of homes. You'll want to peer into 
dark spaces, pry around, make measurements, and 
then remember as much as possible, so a power- 
ful Mag” flashlight, easy-to-use measuring tape by 
Lufkin} screwdriver, pencil and notebook will 
be very useful. Photograph everything with an 
Olympus" Infinity Super Zoom 300, a totally auto- 
matic camera with built-in 38-105 mm zoom lens. 
Pack your kit in a belt with Prolite” pouches by 1 
Nicholas, made of Cordura” Plus, a high-density i 
fabric designed by DuPont and McGuire-Nicholas.. ` 


Start by planning ahead. Visit 
your local library: There are excel- 
lent books and magazine articles 
on the subject and you can learn 
from the experiences of others. 
Ask friends, neighbors, retailers, 
Realtors®, contractors and other 
professionals for their advice. 
Write manufacturers for helpful 
literature. Take your time and 
spread out the projects. Plan 
thoroughly so that you wont 
be constantly changing your 
mind. Concentrate on doing 
things right even if it means 
delays, extra time and a bit 
more money. However, be flex- 
ible and make mental allow- 
ances for some revisions as 
you go. 

Most importantly, do only 
those things you're comfort- 
able with and that you're ca- 
pable of doing. The fees you 
pay for professional assistance 
are good investments in both 
your comfort and your future. 
Once you're ready to hire a 
professional, ask questions 
and talk frankly with him 
about time and financial 
arrangements to avoid later 
surprises. Get all arrange- 
ments in writing, but ex- 3 
pect some cost overruns. T 
They just happen. Above 
all, take your time. It's your 
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Howa little window 
shopping can save you $50 


! If you dont look at an Isuzu when 
«ME youre looking for a pickup, you could 


5 miss out on quite a lot. 
^ Because for just $7548; the 
z ? Isuzu pickup comes complete with 
o [77777 STANDARD PICKUP = 1989 TOS LITER E every one of the standard features 
* jer CERULEAN MICA MANUFACTURERS SUGGESTED RETAIL PRICE | — $7540 i you es xir on d Every- 
| m D thing from five-speed transmission 
^ FIVE-SPEED TRANSMISSION STANDARD | 6 | arl 
| HALOGEN HEADLAMPS STANDARD | d to halogen headlamps. 
| __TINTEDGLASS | STANDARD | ® Even though the Toyota has a 
STEEL-BELTED RADIALS STANDARD M i - 1 i 
| ANEN | STANDARD o higher base price, it only comes with 
DOUBLE-WALL CARGO BED | STANDARD | — e some of these standards. And once 
| DUAL OUTSIDE SPORT MIRRORS | STANDARD it! IT | xat h | 
edidi Bem it's equipped with all these features, 
| DAY/NIGHT REAR VIEW MIRROR | STANDARD | e the Toyota would end up costing you 
LOW FUEL WARNING LAMP STANDARD | : ti 
DOOR VENT WINDOWS | STANDARD o i Mr P mos da 
LW Dc 
o 


pickup. Because Isuzu gives you a big- 

ger payload, better mileage and more 

leg and shoulder room than Toyota. 
So before you buy a pickup, look 

in our window. Otherwise you may 

be throwing your " r free Isuzu brochures 

money out of one. | E 9924949 | 


ISUZU 


The First Car Builders of Japan. 


Lar evinced [ Hr Pa fog COT EAN rutila Für vary dun fh &pesesd vod rip legit) 
ard reor conde. dicted gie mileage wo posee be lec 


ISUZU 


The Isuzu Trooper is the 
Perfect Family Vehicle. 
That's because the Trooper is both practical A4 
and handsome. The family’s Isuzu Trooper 
drew approving looks while it was parked 
on the town square in Madison, just out- f£ 
side the Baldwin Realty office, as our 
Realtor?, Mike Bracewell, reviewed pos- 
sibilties from the local Mutiple Listing ™ 
Service. He finally suggested the house 
we bought, just across the street from 
his own handsomely renovated home. 
The family is wearing Georgia? Boots 
and go-anywhere clothes by Dickies. 
Stylish and comfortable, the Isuzu | 
Trooper can shine brightly at the f Je” 
country club dance. Or, in its work- / J 
aday role, its 71 cubic feet of space | 
will handle dozens of hauling 
needs with ease. Four door conve- 
nience makes loading and unloading easier. Shift 
into 4-wheel drive and its fuel-injected 2.6 liter 
engine will handle the extremes of muddy sites, 
off-road locations and icy roads. Shift back into 
2-wheel drive and it'll eagerly take you over long 
stretches of interstate highways or through cramped 
parking lots to the supermarket, hardware store 
or lumber yard. It can be ordered with automatic 
transmission, captain's chairs, and 2-door or 4-door 
body styles. All for thousands of dollars less than 
other comparable vehicles. 
This Isuzu handles like a station wagon. Works 
like a Trooper. No wonder it became the fifth 
member of our family. 


Making Decisions About 
Remodels Your Own Home 


If you own an older home, you'll inevit- 
ably need to decide whether or not it’s 
in good enough condition to live in over 
the coming years. If you decide that it 
isnt, then you can either sell it for 
whatever you can get for it or you can 
make the necessary renovations, changes 
and improvements that will enable you to 
continue happily living in it. It’s likely 
that remodeling will also tend to increase 
its eventual resale value. 

Look at your home honestly and criti- 
cally. You may want to ask for an opinion 


] 
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from an appraiser, real estate 
broker, structural engineer or 
other qualified outside ad- 
visor. Your older home may 
show the damages of years of 
settling, water damage, ter- 
mites, ill-advised “improve- 
„daf ments, and simple, normal 

eae wear and tear. Over time, it 
T may have become a hodge- 
podge of styles, finishes and 
designs rather than reflecting 
B its original intent and con- 
struction. In addition, your 
neighborhood may have gone 
through a transition, desir- 
able or undesirable. 

If you decide to stay put 
and improve your present 
. home, restoration to its 
| exact original state is 

Be 2 possibility, but this 
@ © isn't usually your best 
choice, unless your 
home is a historic show- 
M place. Renewal, renova- 
^ tion or remodeling are terms 
— that you may encounter for 
| .— other options, usually involv- 
C "ing improvements. For example, 
you might combine the tech- 
| d nological advancements in heat- 
|," ing, cooling, energy, insulation, 
/^ finishes, and various interior and 
exterior materials with the best 
features of the existing structure. 

Look at your neighborhood and at 
other remodeled homes. Study what con- 
tractors, designers, builders and others are 
doing in the area. Then use the best ad- 
vice you can gather and make plans that 
are consistent with your budget and time 
requirements. Consider, examine, plan. 
Think of present value, probable costs 
and eventual potential value. This is the 
stage to make changes. Later on, changes 
can become very expensive, so think 
ahead. Be realistic about how much you 
can do yourself and how much you'll need 
to have done for you. 

Your own benefits may be the pride of 
accomplishment; staying in your own 
familiar neighborhood; keeping your 
children in familiar surroundings and 
schools; enjoying lawns and trees that are 
long established; avoiding the expenses 
of moving and renegotiating your mort- 
gage at a higher interest rate; or many 
other reasons. Not the least of these is 
the simple joy of turning the home you 
love into your family's dream home. If 
you've been happy there, and the home 
is basically sound, why move? Why uproot 
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the family if you can remake your older 
home into a showplace? Especially, why 
spend money unnecessarily on a newer 
home if the old one, when fixed up, will 
be a better dollars-and-cents investment? 


Moving to Another Area 


As mentioned earlier, a business transfer, 
retirement or other practical reason may 
make a move to a new area necessary. 
[t may also be desirable for the family to 
move to another area of the same town. 
If you decide to enter the market for 
a "handymans special,” whether it’s to fix 
it up yourself or to have a professional firm 
tackle the job, here are a few tips to help 
make it easier to choose the right house. 
Buy the newspaper from the potential 
location or have one sent to you and 
study the real estate section. In all pro- 
bability, you'll want to use a reputable 
Realtor? to assist you in your search, and 
from the newspaper you can get an idea 
of which ones are most active in the new 
area. You'll also get a concept of price. You 
may already have a contact with a na- 
tional franchising firm that is listing your 
present home. Ask them to help. 
Nothing, however, replaces a personal 
visit to the area and driving through 
various target neighborhoods. If you are 
on your own on the first visit, jot down 
names and phone numbers of Realtors? 
whose signs are displayed in front of 
homes that seem to fit your criteria. 
Sooner or later, you'll probably want to 
select one firm and one person to guide 
you. Take your time. Be critical. 
Above all, you should be comfortable 
with your Realtor®. Make sure that he or 
she understands exactly what you want 
and what you can afford. If you have no 
confidence in one Realtor®, or if the 
Realtor? can't seem to understand you 
or help you, find another. 


One Isuzu extra that we quickly appreciated was 
a precut hole in its rear bumper system, especially 
designed to add a ball joint, making it a quick- 
change hauling partner. 
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How to Select and 
Work With a Realtor® 


If you're relocating, you'll find that a 
Realtor® or broker or agent can be of 
enormous help in the complex business 
of finding and buying a home, and per- 
haps later on in selling it. 

The term Realtor® is a registered col- 
lective membership mark which identifies 
a member of the NATIONAL ASSOCIA- 
TION OF REALTORS® (whose informa- 
tion we are using). Members subscribe to 
its strict Code of Ethics, and membership 
generally signifies that the Realtor® has 
taken educational programs and seminars, 
as well as qualification tests. 

Most real estate firms also belong to 
the local Multiple Listing Service, shar- 
ing each other's listings, and are thus 
better equipped to know about all homes 
available. In the MLS book, homes are 
arranged by price in each town or area, 
with photos and pertinent information. 
Visit any home that might appeal to you 
but check the Realtor’s® computer print- 
out first because MLS listings aren't 
always reliable. 

A Realtor? can serve only one client, 
usually the seller. Acting as a liaison 
between the parties of buyer and seller, 
he (or often she) must deal fairly with 
all. He must know the area and keep 
abreast of changing conditions, values, 
taxes, services, facilities, schools, etc. 
He can help you determine how much 
you can actually afford and suggest 
improvements that will be good invest- 
ments in future resale value. 

A Realtor? can advise you about other 
professionals, such as an attorney, and 
make recommendations. He or she can 
tell you what financial data you'll need, 
often help you get the best financing 
available in the market, and also assist 
you through the closing process and the 
documents and agreements involved. 

Before you buy, there are many things 
you should do. Always drive around the 
neighborhoods and ask questions. Ob- 
serve traffic patterns at different times of 
the day. Find out the resale value of 
neighboring homes so that the value of 
your home, after improvements, will fit 
in. Determine the actual selling prices 
that comparable homes brought. Find out 
about neighbors and schools. Examine 
the lot for privacy, size, contour, land- 
scaping potential and possible drainage 
problems. Check for encroachments or 
easements. If you make an offer, make the 
contract contingent upon a satisfactory 
plot survey and structural inspection. 
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Get Ready for a Hard Day’s 
Work by Wearing Comfortable 
Clothes and Boots. 

One of the little tips that makes remodel- 
ing tasks easier is to dress correctly for 
the working day. Wear comfortable, well- 
fitting clothes and boots that are right 

for the job and the temperature. 

If you're doing exterior demolition, it 
makes sense to wear different clothes 
and footwear than if you're putting the 
finishing touches on a heated kitchen. 
Make sure that you're warm enough, but 
don't get overheated. Take an occasional 
break to cool off. 

We found that pants, jeans, shirts and 
gloves by Dickies" gave us the right 
combination of rugged durability and 
go-anywhere looks. You can wear good- 
looking pants by Dickies at the real estate 
office, to the building materials store or 


on a job site. Hardworking clothes by 
Dickies can take whatever you dish out, 
even when you're doing the toughest, 
most demanding job. Many people who 
know the famous Dickies pants are not 
aware that Dickies also makes long-lasting 
Branders" jeans, as well as stylish shirts 
and a wide range of work gloves. 

Georgia Boot? has been designing and 
manufacturing boots and shoes of proven 
high quality since 1942. Their work 
boots, constructed of the finest materials, 
are not only comfortable but also come 
in a variety of handsome styles. Their 
long-lasting leather boots can be worn 
almost anywhere. À cautionary note: To 
insure proper fit, wear the same kind of 
socks when you're shopping that you'll 
be using when you wear the boots. Then 
walk around in the boots a bit at the 
store while you're trying them on to see 
that they fit you properly. Comfortable 
safety footwear is also available from 
Georgia Boot. 


oe Potential for 
Interior Redecorating. 


In the photograph below, the Realtor® answers 
questions concerning possible interior decora- 
tion. For the renovation of rooms such as this, 
we will be preserving the beautiful dining room 
mantel, as well as using such quality products as 
Wilsonart* brand decorative laminates, Marvin 
Windows and Glidden Spred Satin” Latex Inte- 
rior Paint. The family's wardrobe is by Dickies. 
In the backyard photograph above, the father is 
wearing long-lasting Brander's jeans, handsome 
shirt and rugged work gloves by Dickies, while 
the son is wearing Dickies jeans and jacket with 
Georgia Boots. 


S 


b 
| 
EN 
i 
yee 
= 
A 


w | 


i 
Lal 


Great Workwear 
That's The 
a lane Truth! 


Dickies, for a complete line 
of work clothes, jackets, jeans, 
shirts, thermal underwear, socks, 
work boots, gloves, caps, 
= belts and leather goods. 
se Quality since 1922. 
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The splendid Classical courthouse 
dominates the Madison town square. 


Madison, in northern Georgia some 50 
miles from Atlanta, has been described 
as one of those rare places where pro- 
gress and advancements take es 
without destroying the history, refine- 


= 


ment and character of days gone by. | 
Residents are committed to preserv- 
ing the quality of life of the town. A 


large portion of Madison is listed on the 
National Register of Historic Places. 
There is an active Morgan County 
Historical Society, along with an equally 
active Chamber of Commerce. 

In this remodeling case history, 
renovations and improvements will be 
made for improved modern family liv- 
ing. It is extremely important to a family 


in such a situation that there are other 


renovated homes nearby, evidence that 
fix-up expenses can be justified in terms 
of increased resale value. 

It is also important to our family that 
Madison is within easy commuting dis- 
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i Residents of the region enjoy the 
Madison-Morgan Cultural Center. 


tance of Atlanta. Madison is often called 
“The most picturesque town in Georgia,” 
with handsome pre-Civil War homes and 
spreading shade trees that flank the streets 
of the town, which was once part of the 
stage coach route from Charleston to New 
Orleans. In addition to many splendid 
homes and fine churches, we found a 
historic Classical courthouse and the 
Madison-Morgan Cultural Center where 
art shows, ballets, operas, lectures and 
stage plays’ are presented in a restored 
schoolhouse which dates back to 1895. 
Morgan County was named for the 
Revolutionary War hero, General Daniel 
Morgan. Madison, incorporated in 1809, 
is the county seat. During the Civil War, 
Madison was spared the fire and destruc- 
tion which were the common fate of 
other towns in Sherman’s path when 
former Senator Joshua Hill met the 
Union Army with a personal plea that 
the town be spared. Along with many 


other — renovated bu 
residences, Senator Joshua Hill's hom 
still "stands proud" in Madison. 
Family life is pleasant in the aréa, 
which has a variety of enjoyable recrea- - 
tional activities. There is an impressive - 
lake, with wildlife habitats, boating, - 
parks and other public: recreational - 
areas. Near Madison is a challenging. 
18-hole public golf course, as well as . 
tough private clubs. There ate. tennis | 
courts, parks and swimming pools and — 
the children’s sports programs are 
outstanding. Residents say the hun ing. 
and fishing are also exceptional. ^. 
There are three public and two private 
schools, a regional library with 120,000 
volumes, plus medical and dental facili- 
ties—all ip considerations - ur. 
our VEO PT 
All in all, Madison more than satisfies 
our most imp : it for a. 


relocating family: GOOD D LOCAT ION. 


Planning and Looking 


l. Be realistic! If you're buying, what can 
you afford for an immediate down pay- 
ment and the monthly mortgage? 


2. How much is left for fix-up expenses? 
Again, be tough on yourself and set a 
realistic figure. If you are going to bring 
in professionals, get a good cost 
estimate. Are you going to do much of 
it yourself? Over what period of time? 
Will you have enough left over for 
materials, tools and specialized subcon- 
tractors such as electricians, plumbers 
and structural firms? 


3. Pick a location. Does your financial 
situation permit you to go into your 
chosen location? Study the area 
carefully. Most advisors say that loca- 
tion is far and away the most important 
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factor in buying a home or in deciding 
to stay in your present home. 

4. Ask questions. Find out all you can: 
taxes, schools, population trends, 
dollar value of neighboring homes, 
possible rezoning for industries, jobs, 
recreational and cultural facilities, and 
recent sales of homes in the area. 

5. Tell your Realtor? the truth. Find 
one you trust and who is frank and 
candid with you. Then confide your 
housing goals, likes and dislikes and 
pertinent information about your finan- 
cial situation. 

6. Use your Realtor? to full advantage. 
Ask for information about down 
payments, available mortgage money 
and interest rates. Find out whether 
the Realtor? can pave the way with a 


local financial institution, introduce 
you to local people with interests 
similar to yours, or do other valuable 
favors. You'll be surprised at how much 
help Realtors® may be to you. 


7. Don't waste time with *maybes? You 
can quickly learn which houses are 
worth an inside tour. Avoid the others. 
If you're using a Realtor?, he or she will 
appreciate this and will also be able to 
select candidate homes faster and more 
accurately. 

8. Be cautious! Even if you fall in love 
at first sight, before making an offer 
you should still take time to think it 
over—at least until the next day. 
Remember that buying a house is the 
single largest expenditure most families 
ever make. 


SPECIAL ADVERTISING SECTION 


Structural Inspection 
(After Your Preliminary Selection of the House) 
Let’s assume that you have now found 
a house you think is perfect. Don't go 
overboard before it's inspected for struc- 
tural soundness and before you have 
it appraised. 

Most home buyers should follow up 
their own careful inspection by having a 
professional evaluate the structural and 
mechanical components of the property 
before deciding to buy it. You usually need 
a professional's report for the financial in- 
stitution when you apply for a mortgage, 
and it's a good investment in any case. 

If the report contains negatives, you 
can then decide whether it's worth the 
time and expense to correct them or 
whether to go elsewhere. Ask the sellers, 
perhaps through their Realtor®, if they 
will permit this structural inspection by 
a professional prior to your offer. Other- 
wise, be sure to make a satisfactory in- 
spection report a vital condition of any 
offer to buy. 

Our inspector for the Madison house, 
Dick Jolley of Atlanta, used a detailed in- 
spection form on which he rated virtual- 
ly every part of the house as performing 
its intended function; performing part but 
not all of its function; not performing 
or unsafe. 

The house selected for this series was 
graded as structurally sound overall, but 
with a few cautionary warnings concern- 
ing the porch, rain-carrying equipment, 
chimney masonry, circuit breaker, insula- 
tion and soffit ventilation. After all, you 
cant expect a totally clean inspection 
report on an 80-year-old house. But we 
were assured that there was no major 
water or rot evidence and no active ter- 
mite infestation. 

You should at least consider a similar 
inspection of your own home before mak- 
ing major remodeling investments in it. 

All things considered, this house was 
rated as satisfactory for remodeling. 

The completed inspection report can 
and should evaluate any of the following 
that are applicable to the house. 


Exterior walls Plumbing stacks 
Siding Girders 
Windows Joists 

Storms Columns 
Screens Walls 

Doors Basement floors 
Trim First floors 
Outbuildings Water penetration 
Electrical service Rot evidence 
Grading Water supply 
Drainage Sewage disposal 
Landscaping Hot water heater 


SOLID VINYL “SNAP TOGETHER” ^: 
GUTTER AND DOWNSPOUT SYSTEM 1n 


e Self-Cleaning 

e Easy toinstall 

e Total system with 
few parts! 

e More durable than 
competing metal 
systems 


S " ^ 


7034 East Court Street 
Davison, MI 48423-0309 
USA: 800/521-7488 


PRODUCTS 
Decks Appliance hookups 
Porches Heating 
Retaining walls Cooling 
Fences Insulation 
Driveways Ventilation 
Walks Storage 
Patios Kitchen counters 
Roofs Kitchen appliances 
Roofing Fireplaces 
Gutters Bedrooms 
Downspouts Bathrooms 
Flashing Chimneys 


Very importantly, the inspection report 
should tell you if there is any evidence 
of past termite damage, which you prob- 
ably can live with, or active termite 
infestation, which should cause you to 
rethink before you proceed with the 
house. There is a growing concern about 
the presence of radon gas in a structure, 
so a radon test is also a good idea. 

Tip: The average radon level can 
change as much as 6096 from season to 
season, and can change with barometric 
pressure, so continuous monitoring of 
day-to-day changes is a good idea. The 
Survivor 2, from Threshold Technical 
Products, provides both short- and long- 
term protection for any home. It is simple 
to operate and satisfaction is guaranteed. 


MI: 800/572-5398 


New Raingo" Gutters and Downspouts 
Will Replace Unsightly Equipment. 


The deteriorating rain-carrying system on our 
older home, shown below, will be replaced by a 
new patented Genova Raingo™ system with a 
one-two punch. During rainfall, the unique design 
of the Highflo" Drop Outlet draws water and 
debris towards the downspout area, while the 
Leafgo" Debris Separator screen pushes out debris. 
No more clogged downspouts. Easy, do-it-yourself 
installation. Solid vinyl stands up to year-round 
weather and adapts to metal gutter. In a later 
issue, vou'll see the attractive new Genova Raingo 
gutters and downspouts as installed. 
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The appearance of the older home will be improved considerably by new Marvin Windows, which will 
be specially made to order to fit the existing openings. 


Marvin Windows™ Are Made to Fit, 
Because They’re Made to Order. 


Marvin makes windows to order in more than 
8,000 standard sizes and shapes and has unlimited 
custom capabilities. When architect Zoe Van der 
Cleveland specified Marvin insulating glass win- 
dows, Marvin informed us that they would record 
our window requirements, including size and other 
important information, so that the windows would 
fit our home perfectly. 


The best thing about Marvin, according to our 
Atlanta architect, is not just that they make so 
many varieties of windows, but how well they make 
them. He said that he chose their double-glazed 
windows to improve the interior comfort and 
reduce energy costs. In addition, he chose their 
fine-grained Ponderosa pine sash, casing and jambs 
because of their insulating qualities and the 
the wood accepts a paint finish. And he had the 
choice of an aluminum-clad exterior, which gives 
the warmth of wood inside and maintenance-free, 
extruded aluminum outside, or of a tough, factory 
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Increased Energy Efficiency— 
An Investment That Pays Off 


Increasing the energy efficiency of the 
home you own or are buying could be 
one of the best remodeling investments 
you can make, and this was a major con- 
sideration in remodeling the Madison 
home. In this energy-efficient home, 
well use weather-stripping, good exterior 
caulking from Red Devil", Marvin" insu- 
lating windows, insulating doors, a high- 
efficiency Reliance" water heater, and a 
high-efficiency Lennox Pulse" gas furnace 
and two-speed air conditioner. 

Good Insulation. Owens-Corning 
Fiberglas? Corporation, a leading manu- 
facturer of energy-efficient building mate- 
rials, supplied the insulation for our 
Popular Science remodeled home, plus 


cured finish which resists cracking, blistering or 
peeling under even the most adverse conditions. 

Every Marvin window carries the stamp of crafts- 
manship. The windows are made in Minnesota, 
where temperatures can plunge to 40° or 50° 
below zero, but energy-efficient windows are just 
as important in insulating air-conditioned homes 
against Georgia's summer heat. Marvin windows 
are deep-treated with a PILT solution to protect 
against rot and decay. They're beautiful to look 
through and look at—and they stay that way longer 
with less care. 


WHEN IT COMES TO REPLACEMENT 


WINDOWS, CLOSE DOESN'T COUNT. 


You need a window that doesn't fit like you need a 
hole in the wall. But if you have a non-standard 
opening, that's exactly what you get with most 
replacement windows. Instead of messing with fit 
kits and extenders, why not specify the brand 

of window that’s made to order, so it fits exactly 
right, right from the start. Every Marvin window is 
carefully constructed by hand to your specifica- 
tions, regardless of shape, size or style. Standard 
or custom. For more information about Marvin 
replacement windows, return the coupon 

below or call toll-free 1-800-346-5128 (In MN, 
1-800-552-1167, In Canada, 1-800-263- 53-6161). 
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Name 


City 


Address 


Phone 


MARVIN WINDOWS fla 


Send to: Marvin Windows, Warroad, MN 56763 


State Zip 


ARE MADE TO ORDER. 


FIND OUT THE NEW 
DEPARTMENT OF ENERGY —————— 
INSULATION RECOMMENDATIONS. 


WHERE TO INSULATE FOR 
MAXIMUM ENERGY SAVINGS. 


HOW TO UPGRADE 
EXISTING INSULATION. 


ANSWERS TO THE MOST — 
FREQUENTLY ASKED INSULATION QUESTIONS. 


Owens-Corning just wrote the book 
on home insulation. 

This comprehensive 32-page guide 
features the latest government insula- 
tion recommendations plus many other 
tips to help you save on your energy 
bills. So if you’re planning to build a 
new home, add on to your house or just 
reinsulate, get a little free advice from 
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INSULATING A ROOM 
— ADDITION, BASEMENT 
OR ATTIC CONVERSION. 


INSULATION CONSIDERATIONS 
— — WHEN YOU'RE BUILDING 
A NEW HOME. 


the insulation experts. Owens-Corning 
Fiberglas. OWENS/CORNING 


FIBERGLAS 
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Mail to: Owens-Corning Fiberglas Corp., Attn: C.EM. Meeks, 
Fiberglas Tower, Toledo, Ohio 43659. 


Please send me a free copy of “A Homeowner's Guide to 
Insulation.” 


Name 
Address 
City 
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Think About Future 

Expansion Room Early. 
When you're looking, consider possible expansion 
when you check basements or attics which may 
be finished later into children's bedrooms or play 
areas or home offices. Owens-Corning Fiberglas? 
batt insulation will make winterizing the attic an 
easy do-it-yourself project. Shoes by Georgia Boot, 
pants by Dickies, camera by Olympus. 


their Oakridge? architectural roofing 
shingles, and passed along valuable ad- 
vice for homeowners. This included the 
upgraded recommendations issued recent- 
ly by the U.S. Department of Energy 
(DOE). These new recommenda- 
tions are further confirmation 
that the right amount of insula- 
tion can help save on heating 
and cooling costs and make 
your home more comfortable. - 

Dr. Dave McElroy, of Oak 
Ridge National Laboratory, 
which helped develop these 
recommendations, said that the 
new recommendations take into 
account the increased cost of heat- 
ing and cooling the home over the 
past several years, and that insulation is 
relatively inexpensive, with a favorable 
cost/benefit ratio that makes increased 
insulation levels worthwhile. 

Regional R-Value Upgrades. Speci- 
fically, the DOE increased its minimum 
R-value recommendations for the coun- 
trys various climates. An R-value is a 
measure of insulation’s resistance to 
heat flow. Tiny air pockets trapped in 
insulating material resist the passage of 
heat gain in warm summer months and 
heat loss in colder fall and winter 
months. The higher the R-value, the 
greater the insulating power. 
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The information collected for the new 
R-value recommendations was specific to 
zip code areas and takes into account 
climate, heating and cooling needs, the 
forms of heating used and prices of energy. 
For your location, see the map below: 

The conclusion: no matter where you 
live, insulation is a good investment. 

All Around the House. The new 
recommendations also cover several other 
important areas of the home: ceilings, 
floors, exterior walls and crawl spaces. 
Although insulating an unfinished or 
unfloored attic is probably the most 
popular do-it-yourself insulation project, 
homeowners need to be aware of places 
all around the house where significant 
amounts of energy can be saved. 

The chairman of the Alliance to Save 
Energy, Senator Timothy E. Wirth of 
Colorado, said that recent Alliance field 
tests show that in homes where major 
weatherization retrofits were applied, 
wall insulation and new high-efficiency 
furnaces were the most effective energy 
savers. Average heating and cooling costs 
were reduced 24 and 32 percent by these 
two measures, respectively. 

$100 Billion Bill. "It's important that 
homeowners take the new guidelines 
seriously because Americans spend $100 
billion on household energy annually. 
That's over $1,100 per household. Energy 
is the largest cost of home occupancy, 
after rent or mortgage payments,’ Senator 


Wirth stated. 
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A. Assuming no structural modifications needed to accommodate 
added insulation. 

B. R-Value of full 3v2" thick wall insulation will depend on material used. 
Range R-11 to R-13, with R-18 recommended for new construction. 

C. ree cni Beh ein ipanaa iiy an era ventilation is blocked and 
don Dee AA ed. Use vapor on ground to reduce 


r ure migration. 
D. Additional insulation for cooling is not recommended. 


The DOE estimates that 50 to 70 per- 
cent of the energy used in the average 
American home is for heating and cool- 
ing, yet most existing houses are not 
insulated to recommended levels. 

An attic insulation study conducted 
by National Family Opinion, an indepen- 
dent research firm, found that the average 
insulation level in attics today is around 
R-20. The DOE now recommends an 
average level of R-40. 

The bottom line is that insulation 
works from the moment it is installed. 
With the new recommendations, people 
can make their home more valuable 
while decreasing the bills they are pay- 
ing. Insulation can improve comfort and 
reduce both heating and cooling costs 
year-round. 

To receive more information about the 
new DOE recommendations, send for a 
free copy of The Homeowner's Guide to 
Insulation and Energy Savings by writing to 
M.S.U. Meeks, Owens-Corning Fiberglas® 
Corporation, Fiberglas Tower, Toledo, 
OH 43659. 


Remodeling Contractors and 
Customers Benefit from 
New Space Age Technology 


When you're choosing a contractor, it 
makes sense to look for one who has 
access to the latest in technology, such 
as the Techsonix™ Digitizer System. 
This state-of-the-art estimating system has 
propelled construction estimates 
into the next century, so that 
a contractors estimates or 
bids are very, very close to the 
actual costs. The experiences 
of industry users indicate an 
extremely high degree of satis- 
faction with the system's accu- 
racy and speed. Techsonix is the 
originator of computer-aided take 
off and estimating systems for 
the construction industry. 
Techsonix combines the exper- 
tise of builders, contractors and 
architects, plus computer program- 
mers and technicians, into a quick 
and accurate method of preparing 
cost estimates, take offs and preparing 
quantity surveys. 

If this sounds complicated, it’s because 
the system is so far advanced. It enables 
the professional contractor to use a stylus 
on a set of plans—perhaps the designer's 
plans for your remodeled home—and 
measure lengths, widths, heights, volume, 
angles, weights, and depths to estimate 
quantities and costs. Based on these 
calculations, he can quickly prepare an 
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HANDLE SUCCESS. 


Just climb onto a Kubota and 
enjoy your view from the top-of- 
the-line compact tractor. 

With the new B-Series, we’ve 
reached what we think of as a 
turning point in tractor design. 
It’s called the Bi-Speed Turn. 

Most simply, the front wheels 
take corners sixty percent faster 
than the rear wheels.Sharp turns 
are not only tighter than those of 


© 1988 Kubota Tractor Corp. 


ordinary 4-wheel drive,they re 
smoother, less damaging to turf, 
far less unsettling to the driver. 

But then, Kubota has been the 
innovation leader since we intro- 
duced the first compact tractors 
to feature liquid-cooled diesel 
engines, 4-wheel drive and hydro- 
static transmissions. 

Service and support are ever 
present because, unlike many 


other tractors,every Kubota is 
still made by Kubota. And you 
wouldn’t want your success han- 
dled by just anyone. 

For more details write Kubota 
‘Tractor Corp.,P. O. Box 7020-B, 
Compton, CA 90224-7020. 


GiKUBOTH 


Nothing like it on earth: 
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estimate for your project that gives you 
a sound basis for making your own plans 
and decisions. 

Techsonix programs are written in the 
language of the construction industry. 
More than 3,000 general contractors, 
subcontractors, building materials sup- 


pliers, estimators and others are using 


Techsonix systems throughout the world. 


The newest of these is the powerful 
Master 2000C® program, an advanced 
program which performs every take off 
and estimating operation known to the 
construction industry. 


From the Originator of 
COMPUTER AIDED TAKEOFF & ESTIMATING 
SYSTEMS FOR THE CONSTRUCTION 
INDUSTRY 


 TECHSONIX 


Now Introduces 


MASTER 2000C 


Every day—somewhere in the world, millions 
of dollars of accurate construction estimates 
are being completed by Techsonix customers. 
Are they your competitors? ... 

And now, they can do it even faster and more 
accurately than ever before with the Amazing 
MASTER 2000C program. 


The Ultimate computerized DESIGN, Takeoff & 
Estimating program ... DESIGN IT ... 
QUANTIZE IT ... PRICE IT ... All AT ONE 
TIME. The program interfaces with Auto/CAD " 
which enables the user to draw the plans in 
color as before, but now provides quantities 
and costs concurrently. 


Techsonix is pleased to have been selected by Popular Science for participation in the 
"Win This Home" Sweepstakes construction project. 


Want to learn more? . . . contact the Marketing Dept.: 


L ECHSONIA 


CORPORATION, INTERNATIONAL-USA 


The Techsonix Building 
9675 Businesspark Ave. * San Diego, CA 92131 


(619) 549-9563 1-800-888-1983 FAX 619-549-8721 


What Radon Is And 
What You Can Do About It. 


The United States E.RA. and Centers 
for Disease Control are currently quite 
concerned about the risk of lung cancer 
among people exposed to excessive radon 
gas in American homes. According to 
scientists’ estimates, about 5,000 to about 
20,000 Americans will die of lung cancer 
brought upon by exposure to radon. Your 
risk of developing lung cancer depends 
upon the concentration of radon gas 
and the length of time over which you 
are exposed, and this risk increases as 
both the level of radon and the length 
of exposure increase. 

So if radon is such a potential hazard, 
what is it? And what can you do to avoid 
its dangers? 

Radon is a radioactive gas which comes 
from the natural breakdown (radioactive 
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decay) of uranium. You cannot see it, 
smell it, or taste it. It varies as much as 
60 percent from season to season. While 
radon is so diluted outdoors that it causes 
no problems, it can accumulate inside 
your home, depending on the building’s 
construction and on the concentration of 
radon in the soil underneath. It can vary 
from your home to your next-door- 
neighbor’s home. Changes in the 
barometric pressures can cause important 
elevation in radon concentration. 

Radon has always been present in the 
atmosphere, but it wasn’t until a gen- 
eration ago that high indoor radon 
levels were discovered in some American 
homes. 

Later, cases of high indoor radon con- 
centrations were found in various parts of 
our country, generally caused by natural 
deposits of uranium in the soil on which 
houses are built. No one knows which 


Pay close attention to less glamorous areas, and 


homes have elevated radon levels and 
which do not, without testing. 

Radon moves through small spaces in 
the soil or rocks upon which a house is 
built and can enter the home through 
cracks, drains, sumps, joints, dirt floors, 
block walls or even private wells. In 
general, building materials are not a ma- 
jor source, although there are exceptions. 

Since you cannot see or smell radon, 
special detection equipment and pro- 
cedures are needed to protect your home 
from the dangers of radon gas. One in- 
volves a short-term screening measure- 
ment (not a reliable measure of average 
radon level), followed by a determination 
of the need for further measurements. 

Fortunately, you can have both short- 
term and long-term protection through 
Survivor 2, a product of Threshold 
Technical Products, a Charter Member 
of the American Radon Association. 
Satisfaction is guaranteed. The Survivor . 
2 is simple to operate and gives con- 
tinuous monitoring of your home's en- 
vironment for the past 12 hours or the 
past year. It has microprocessor control 
which changes from a normal “all’s well” 
green light to a red light when the radon 
concentration level equals EPA recom- 
mendations or exceeds them. 

A few other tips from government 
publications: Smoking may increase the 
risk of exposure to radon. If you spend 
more than 75 percent of your time at 
home, take that into account. Persons 
who sleep in the basement aré more at 
risk than those in second-floor bed- 
rooms. Whenever practical, open win- 
dows and turn on fans, especially in the 
basement. Keep any crawl space vents 
open. Children may be more at risk than 
adults. Consider the total time you expect 
to live in your home, but also consider 
that other houses may have the same— 
or even higher—levels of radon. 

Once again, the price for peace of mind 
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check insulation, ventilation, and utilities. Watch 
forany evidence of water or seepage problems below 
grade. The handsome shoes are by Georgia Boot®. 


Radon Monitoring 


Survivor 2...short and long term protection for your home. 


by the EPA), or it automatically 


Oy | changes to red when the level is 
i equal to or exceeds that EPA 
C semenem | |E recommended level of four pico- 
SURVIVOR. | [a curies. By using the MODE switch, 
wee 0000 SURVIVOR 2 will display the aver- 
age level of radon in the last 12 
| hours, or it will display the average 
JJ b: level for the last year. 
RADON is the radioactive decay 60% from season to season, while satisfaction Guaranteed 
product from uranium and radium. a simple change in the barometric Try some peace of mind at no risk. If 
e According to EPA estimates, pressure can change the level of you are not completely satisfied, re- 
radon causes between 5,000 concentration to at least five times turn it within 30 days for a complete 
and 20,000 lung-cancer deaths the average level. refund, Of course, SURVIVOR 2 is 
a year. Now you can have CONTINUOUS backed by a one year limited 
e Of the more than 15,000 homes monitoring of your environment for warranty on both parts and labor. 


tested by the EPA in the last two day to day changes in radon levels. 
years, about one fifth had levels SURVIVOR 2 will give you a continu- 


above 4 picocuries per liter. ous instant LCD readout of the level How to Order 


e The EPA estimates unsafe levels of radon in the last 12 hour period, 


of radon gas are in as many as or the last 365 days. Long term moni- By Phone: Call us toll free. A 
8 million homes in the United toring of your environment with member of our sales staff will be 
States. SURVIVOR 2 will give you the aver- glad to answer any questions and 
md c age level of radon. The typical take your order. (Please have your 
With statistics like these, don't you charcoal canister will only give the VISA OR MASTERCARD available 
ber EGRE d p frorn highs and lows from a one or two when you call.) 
dm Me: week period. Call Toll Free 800-458-4931 
Radon is odorless and colorless. 
It varies from season to season. It By Mail: Send your name and corn- 
varies from neighborhood to neigh- Simple to Operate plete address, daytime phone num- 
borhood. It can even vary from E . oe ber, and how many SURVIVOR 2s 
your home to the home next door. satan ipd vr Skid is mie you wish to order. Please enclose 
to operate. In the 12 hour mode, - Gips doe ace 
! : a bi-color LED gives you a green umber a ee | 
Why Continuous light ifthe average radon level your VISA or MASTERCARD. 
Monitoring? is below four picocuries per liter $ 
[tis estimcited that the average (which is the level recommended SURVIVOR 2 $295.00 
radon level changes as much as © 1989 Threshold Technical Products (Ohio residents add 5/456 sales tax) 


Charter Member of American Radon Association, Inc. « Radon e Radon « Radon « Radon « Radon «Radon » Radon eRadon « Radon 


Threshold Technical Products ak à 

Department 707 < m SURVIVOR 2 
11325 Reed Hartman Highway = 
Cincinnati, Ohio 45241 MADE IN AMERICA 
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When to Use and 
How to Choose an Architect 


If you're considering the total remodeling 
of an older home, someone is going to 
have to draw up the plans for such work. 
If you can't do it, do you want the con- 
. tractor to do it? If not, it makes sense to 
employ a well-qualified professional. 

Even though you may flinch at the 
thought of paying an architect or archi- 
tectural designer to help you remodel 
your home, it could be a good investment. 
He should be able to help in improving 
the appearance of the renovated structure 
and also in getting maximum comfort, 
livability and potential resale value. 

Using an architect to tailor a home just 
for one particular family does carry a sub- 
stantial price tag, but there are ways to 
reduce the fee. For example, if you develop 
a plan yourself, you can pay him to review 
it. Or you can employ him to guide you 
in your early planning. Get an idea in ad- 
vance of his fee for such basic services. 

You'll have to pay more for complete 
material specifications and much more if 
you want day-to-day supervision. Archi- 
tects charge a percentage of costs, so he 
can work with you on that basis only if 
substantial expenditures are involved. 
Otherwise, agree on a fee. 

Look for an architect who is experi- 
enced in residential remodeling and 
enjoys it. Not all architects qualify. Ask 
for references, then follow up on them. 
Ask local builders or contractors for sug- 
gestions, positive or negative. Above all, 
find one you're comfortable with, can talk 
to, and have confidence in. 

But you must do your share. Think 
through your family situation, budget 
and requirements and be as precise as 
possible in your discussions. Don't be 
ambiguous. Ask for a preliminary plan 
and options. Go over them with him and 
tell him what you think, but allow some 
freedom. After all, you're paying for his 
creativity and knowledge. Remember 
that the earlier changes are made in a 
plan, the less expensive they are. Think 
things through carefully so as to reduce 
job-site changes which wreck budgets, 
quotes and schedules. 

If you have the original blueprints of 
the house, turn them over to him. Ask 
for advice on materials, products and con- 
tractors. Have him help with local codes, 
ordinances, permits, zoning, etc. 

Working with an architect can be a 
rewarding experience, if you choose an 
architect with residential remodeling 
experience and use him wisely. 
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useless because there’s no good way to get rid of 
it. Or is there? 

Troy-Bilt Manufacturing has found a way to re- 
cycle it. Manufacturers of the famous Troy-Bilt® 
Rototiller, they also produce a line of chipper/ 
shredders under the Troy-Bilt “Tomahawk” name. 
With this equipment, you can stop piling, burn- 
ing and hauling away yard debris, because it’s very 
simple to turn such wastes into free wood chips, 
mulch: and compost. 

Originally we had considered one of the larger 
model Troy-Bilt Super Tomahawk? chipper! 
shredders. But when Troy-Bilt reviewed our plans, 
they told us that their all-new, small-property 
"Tunior Tomahawk” would be better suited for the 
size of our property. They were right. The Junior 
Tomahawk is a perfect choice for any suburban 
or small-property homeowner. It made short work 
of shredding jobs that would have bogged down an 
electric shredder, and it easily chipped branches 
up to two inches in diameter. The oversized hopper 
took leaves, rakings and yard debris by the armful. 
Best of all, we used the shredded organic matter 
produced by the Junior Tomahawk to smother 
weeds and provide slow-release fertilizer for 
vegetable and flower beds. 

The Junior Tomahawk lived up to all of our 
expectations, made cleanup easy, and enabled us 
to turn yard debris into useful mulch and compost 
material. When you look at your property, or at 
a new home, keep in mind that now there's a way 
to get free mulch in addition to cleaning up the 
yard or garden. 
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kom box Mu" TAE NOT LEE i 
Clean Up Yard Debris __ 
With Less Work—and Get Useful Mulch. 


In the backyard of our Madison property, we 
faced the problem of debris—brushes, branches, 
hedge trimmings, limbs, leaves and other clutter. 
These spoiled the looks of the home, and there 
was no place to hide them. 

Sound familiar? Probably. The fact is that many 
yard and garden projects create debris that’s a real 
problem to dispose of: You can't throw branches 
and rough brush into a compost pile and you can’t 
spread them for mulch. The stuff is worse than 
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NEW... Low Cost, Home Property 


“Clean-up Machine” 


The New Junior TOMAHAWK” 
Chipper/Shredder rids your , , 
property of unsightly ^ 
yard debris... and turns 
it into FREE mulch 
and compost material' 


The Junior is unlike anything 
previously available to suburban 
and small property owners. 

It's as easy to use as a kitchen 
garbage disposal...costs less than a 
good quality mower...and takes 
up less space in your garage than 
a trash barrel. 

Yet this compact dynamo 
solves one of the thorniest prob- 
lems homeowners face in trying 


Ideal for small or 
suburban properties! 

The Junior is lightweight and 
completely portable...compact for 
easy storage...much quieter than 
larger machines...so trouble free it 
carries a Full No Time Limit 
Warranty...and best of all, so 
affordable that now suburban 
and small property homeowners 
can easily justify the convenience 
of owning a full performance 
shredder. 


Recycles ALL your 
yard wastes! 


Unsightly and hard to manage 
prunings, branches, weeds, 
suckers and garden leftovers can 


to keep their places looking nice ica he ipai. a 
...what to do with all the leaves, sadi Dd d ae ApS 
lates so quickly. piles and other yard debris from around your property! erty “Clean-up Machine,” please 
———HOÓÀ—— mail the coupon TODAY. 
NS en AY =| The Junior TOMAHAWK 4. M 
: < oe uis. beautifies your property 
i j LÀ easily: xir 


® Eliminates ugly brush piles- 
cleans up fallen branches, winter 
damage and yard debris after storms. 


è Puts Fall leaves to good use- 
shreds Fall leaves into a fine, 
compost-like plant food for feeding 
your prize roses, your garden and 
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E ya. poU ied your lawn! 
Big, oversized hopper takes leaves, twigs and 
other loose materials by the armload! e Makes landscape chip S- 


turns branches up to 2" thick into 


No more bagging, dumping attractive wood chips for smothering 
or accumulating yard weeds around trees and shrubs. 


With half the nation's landfills scheduled 
to close within five years, tossing out our 
yard debris with the trash could soon 
become a thing of the past. 
But now, with the Junior TOMAHAWK® [i 
Chipper/Shredder, you can easily reduce | 
these yard wastes in bulk and put them 
to productive use. ES 
| À — vo NA. | 
The Junior TOMAHAW K's direct drive and 
weighted flywheel enable it to chip 2" thick 


©1989 Garden Way Inc. Also available in Canada  27@"ches with ease. 
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and keeping down the weeds! 
Send for your FREE CATALOG 
on the full line of / 7 
small and large 
TOMAHAWK 
models! 
| Troy-Bilt Mfg. Co. = S | Si lll 
| 102nd St. and 9th Ave. ÁN 
| O YES! Please send me your FREE 
Catalog on how the 3 HP Junior TOMA- 
| HAWK® Chipper/Shredder can help me 
l clean up and beautify my property...plus 
details on factory direct prices, larger models 
| available and your 30 Day Home Trial Offer. 
| Name — 
i Addres 2 5 
qoc —————— 
| State Zip 
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(ARROW UNDERSTANDS). 
A MAN'S HOME 


IS HIS CASTLE 


From the dungeon to the tower een to the ttc), at 
products are versati le t L 
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Model 
ETN-50 | 
Electro-Matic 
Staple Gun | 
Tacker 


Lo Model | 
HT-50A RH-200 
Hammer Tacker Professional 

Rivet Tool 


Gun Tacker 


Mogel 
T-50XP 
Xpando 
Attachment 


See the complete assortment of Arrow Fastening tools, staples, glue stix, fasteners and rivets, 
available at all leading Hardware, Home Center, and Discount Department Stores. 


Arrow Fastener Company, 


Inc. 


271 Mayhill Street, Saddle Brook, N.J. 07662 
In Canada: Jardel Distributors, Inc. 6505 Metropolitan Blvd., East Montreal H1P 1X9 Quebec 


Copyright. 1988 Arrow Fastener Larga. ine 


Making an Offer to Buy 


Never, ever make an offer to buy a house 
the first time you see it. Wait at least 
until the next day before you act. 
Make any offer through the Realtor?, 
who is required to present all legitimate 
offers. The offer should be accompanied 
by "earnest money; usually a check for 
$500 or $1,000, made out not to the 
owner but to the Realtor®. On a direct 
deal, shake hands with the seller on the 
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offer but dont leave a deposit check, 
which could be difficult to recover if prob- 
lems develop. Let the owner's attorney or 
yours hold the earnest money. 

After the offer, it is too late to bargain 
and make trade-offs with the seller, so 
before you make the offer use your finan- 
cial situation, available down payment 
and other factors to bargain for a lower 
price, for earlier occupancy, and to get 
items that you want left behind included 
in the price. Before you make the offer, 


be sure that you have compared the 

actual—not rumored—selling price of 

comparable houses in the neighborhood 
with the price you are being asked to pay. 

Use local records and go in prepared. 
There is no such thing as a standard 

real estate offer form. Make sure that 

your offer includes some "must" informa- 
tion, even if you must print it in yourself. 

The offer must have: 

E Names and addresses of buyer and 
seller clearly identified as such. 

ll Legal address and description of 
property being sold. 

E Amount of the offer and terms of the 
offer, such as the kind and amount of 
the mortgage you'll apply for and the 
highest rate you'll accept. Spell the 
rate out—dont settle for "prevailing 
rate" unless that's what you'll take. 

E Any special provisions. Make sure the 
extras you expect to have included with 
thehouseareclearly listed and described. 


You'll Grow Attached to 
Arrow’ Fastening Tools and Fasteners. 


Arrow’s versatile fastening tools and fasteners will 
be employed for many uses in our remodeled home 
project. Either the Arrow model T-50 Staple Gun 
lacker or the model HT-50A Hammer Tacker can 
be used to tack up the vapor barrier in the crawl 
space, as well as all of the insulation in the house, 
which will be an important contributor to energy 
savings. Both tackers are quality tools used by 
professionals and home do-it-yourselfers alike. 

Arrow's complete assortment of fastening prod- 
ucts includes its hot melt glue gun with non-drip 
nozzle, staple gun tackers, and staples, Xpando” 
fasteners and Xpando* anchors, glue stix and 
removable weatherstripping, rivet tools, rivets 
and other products that assure a good clean job. 
Arrow's exclusive features along with its quality 
make these Arrow products your best buy. 
Whether you want to staple it, tack it, fasten it, 
hammer it, rivet it or glue it, you'll grow attached 
to the quality line of Arrow fastening products. 

In the photograph above, the workman is wear- 
ing rugged Dickies jeans and shirt with sturdy 
Georgia Boots. 


| 
| 


As a precaution, include a statement 
that a commission of a certain percentage 
will be paid by the seller to the Realtor® 
or broker. If you're buying direct, make it 
clear that you do not expect to pay a 
Realtor® commission at some future time. 

Put a time limit on the offer to keep 
the seller from making you wait for a deci- 
sion. Before you sign, make absolutely cer- 
tain that the agreement contains all 
clauses relative to structural inspections, 
pest inspection and title insurance. In- 
clude a clause that states that the offer 
is subject to having a contract drawn up 
(within a specified time) by an attorney. 
Otherwise, in some areas the offer may 
become a legal contract when signed by 
both parties. 

You can then take a copy of the com- 
pleted binder to your financial institution 
in order to begin the application proce- 
dures for a mortgage. 


Think of the Potentials 
of Add-on Space. 


Inspecting the kitchen, the prospective owner 
decided that she would replace everything, and 
add a great room. She plans to use Wilsonart® 
brand decorative laminate surfacing, which com- 
bines lasting beauty with ease of cleaning. Her 
certified kitchen designer can specify from the 
ColorVantage collection, a highly styled line with 
cabinets that coordinate perfectly with counter- 
tops. Glidden Spred® Enamel Latex Semi-Gloss 
will be used for repainting because of its ex- 
cellent durability and scrubbability. Thinking 
ahead, she’s already looking at energy-efficient 
Tappan gas ranges. 
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One time is all it takes to | 
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yatch a hole with ONETIME® 


Spackling. It won't shrink, so you never apply a second 
| coat. And you can prime and paint in minutes. 
| You’ve seen how fast it works on T V. Wait till you see it 
work on your wall. Look for ONETIME at 


Your h ardware Or home 


center store. 


New Tool Saves Hours 
of Backbreaking Work. 


The Slamscraper™ Impact Tool, an innovative 
new tool from Red Devil®, makes quick work of 


ed | 


SR oe e 
" | 


backbreaking cutting and scraping jobs. No more 
kneeling down with hammer and chisel. im: 
workman found that with the Slamscraper? Impac 
Tool he was easily able to remove donle lmered 
linoleum in the kitchen and heavily pasted lino- 
leum in the bathroom. The tool's rugged con- 
struction withstands even the toughest daily 
demands. Caution: Safety glasses are recommended 
with the use of this product. The workman is 
wearing Georgia Boots? and Dickies" overalls. 
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Shop for Mortgage Money 
That’s right—it’s for sale like any other 
commodity, at various prices and under 
various conditions. So shop for what's 
best for you. 

A mortgage is simply a device to convey 
property to a homeowner on condition 
that the transfer becomes void unless 
repayment terms are met. The property 
is security to the creditor that the loan 
will be repaid at a certain interest rate 
over a certain period of time. And all of 
this is negotiable. Your Realtor?, banker 
or lawyer can help you strike the most 
advantageous bargain. 

Learn the important differences among 
a conventional, Federal Housing Admin- 
istration and Veterans Administration 
loan. Remember that the FHA and VA 
do not actually lend out money or ap- 
prove houses for loans. Federally spon- 
sored mortgages are intended to make it 
easier and safer to buy a home. Normally, 
a conventional loan will be processed 
faster, but shop for rates, terms, conditions 
and requirements for the down payment 
just as you shopped for the house itself. 

Don't forget to allow for the funds 
youll need to remodel your proposed 
new home and be sure to leave plenty 
of money for unexpectedly higher mov- 
ing and closing costs. 


More People in a Home 
Mean More Bathrooms. 


This single bathroom isn't really adequate for 
four family members, so in addition to u 

it, ee porie room will be add 
Cabinets with Wilsonart® surfacing will com le- 
ment Diet sinks and add storage space. 
expanded facilities will mean a heavier 

hot water, so the old water heater will be replaced 
by a larger gas water heater by Reliance, which will 
be far more efficient, self-cleaning and will never 
need draining. 
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Floor plan subject to change due to product availability. 


The Time to Make Changes: 
At the Planning Stage. 


After the architectural designer, Zoe Van der 
Cleveland, had gotten to know as much as possi- 
ble about the family's lifestyle and what they 
wanted in their new home, he met with them to 
show preliminary plans. 

The family's dues desire for a totally new, 
different living area at the back of the house 
is reflected in the proposed plan, which adds 
a generously sized family room, with new Valor? 
Homeflame" gas fireplace, and a breezeway with 
Old South aluminum columns back to the new 
garage, which will have Temple-Inland's Ultra- 
Lap" siding. Interior walls will be moved to make 
room for a master bedroom and bathroom suite, 
opening out on a new deck with a Fr Spring 
Spa? by Watkins. New laundry and 
Vl perde mon ic dow wel how je er 
and a Reliance gas water heater. An additional bath 
and powder room, plus a renovated kitchen with 
a Tappan gas range, will feature Wilsonart? lami- 
nate surfaces on the cabinets. A book-lined study 
will be added to the living room. The whole 
house will feature gas, America’s. best energy 
value, with high-efficiency Lennox Pulse™ gas 
furnace and two-speed air conditioner. 
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Energy-Efficient Gas Water Heater 
Reduces Heating Bills and Sediment. 


If your water heater is more than a few years old, 
chances are that sediment buildup is forming a 
harmful barrier between the water and heat source, 
or burner. This drives operating costs up, reduces 
storage capacity, and causes premature tank failure. 

Fortunately, there is a gas water heater that pro- 
vides over 41 percent more hot water and saves 
over $100 per year, based on the national average 
gas rate. The Reliance” Sta-Kleen* model 805, 
used in remodeling the Popular Science home, is 
totally self-cleaning and never needs draining. 
A patented Aqua-Force Ring® helps keep harm- 


. ful sediment from collecting, increasing tank life 


and reducing operating costs. Extra-thick foam 
insulation and heat traps keep heat in the glass- 
lined tank. The multiport burner makes for quiet, 
efficient operation and the temperature control 
is conveniently located. 

When you consider that a new water heater can 
be ruined in as little as five years by sediment 
buildup, it makes sense to invest in a self-cleaning 
unit. Add the energy-efficiency savings of gas and 
lower operating costs and it's easy to see why a 
gas water heater such as the Reliance Sta-Kleen* 
is a good remodeling investment that pays off in 
both comfort and energy savings. 

Gas heats water for half the cost of electricity, 
according to the American Gas Association. 


At tne end of along day, youll be 


glad they're Georgia Boots. 


Nothing can make a working or shopping day shoes and safety footwear, designed not only to 
seem longer than cold, wet, uncomfortable look good anywhere but, more importantly, to fit 
shoes or boots. The tasks that you would nor- just right and give long-lasting wear and com- 
mally enjoy become difficult chores when your fort. We use only genuine leather and the finest 
footwear doesnt fit or hold up to the weather. nationally-known materials. Pick up a pair of our 

For more than 45 years, Georgia Boot® has shoes or boots and make your day a bit more 
been producing a full line of high-quality boots, pleasant. Even if you spend it working 


Georgia Boot. The total line boot company. 


PO. Box 10, Franklin, Tennessee 37065-0010 


Yamaha lerrapro owners 
find happiness right in their 
own backyard 


‘To paraphrase an old saying, 
“Tt takes a heap of mowing to make a 
house a home: 

Also a heap of spraying. And haul- 
ing. And who knows what all. 

To handle such tasks, insist the 
folks pictured here, you need 
the Yamaha Terrapro. The first ATV 
designed to do all of the above, 
when it's not busy taking you hunting, 
fishing or camping. 

For example, you can attach a 

UL. OPENCTE mpm ear = Yamaha finish-cut mower to the rear- 
LN UV TIRE. upforamagnificently manicured lawn. 

You can use our rough-cut mower 
to whack away weeds and brush. Or 
a Yamaha sprayer to deliver fertilizers* 
and other liquid assets quickly and 
efficiently. 

All the 
while sitting 
in solid 
comfort on 
a machine 

thats more 


maneuver- 
'y around m "TEST | ableand Tackle your gardening with the new 


trees. Whereas anything larger needs-a-dot mores  MESSSMI toop- . optional 38" garden tiller. 
room. And.LEégn go all day without getting tired x crate than any riding mower or tractor. 
PE GE EE UM After your Terapros done a 

| good days work, youre free to use its 
tough 348cc, 4-stroke engine and 
high- traction, high- flotation tires to 
take you where the fun is. 

But first you need to find out where 
your dealer is. And to do that, you need 
to call 1-800-331-6060, ext. 675. 

We make the difference: 


ATV's with engine sizes of 90cc or greater are recommended for use only by those aged 16 and older. Yamaha recommends that all AT V riders take a Moning course. For safety and training information, see 
your dealer or call the ATV Safety Institute at 1-800-447-4700. ATV's can be hazardous to operate. For your safety: Always wear a helmet, eye protection, and protective clothing; never ride on paved surfaces 
ar public roads; never carry passengers; never engage in stunt driving; riding and alcohol/drugs don't mix; avoid excessive speeds; and be particularly careful on difficult terrai. 
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LÀ 
Home Equity Loans 

Its hard to beat a home equity loan, 
which permits you to use the equity in 
your home to borrow money to remodel 
it. Usually you can obtain a straight 
fixed-rate loan or a specified credit line 
in the amount of 75 to 80 percent of the 
assessed value of the home, including 
improvements, and minus any outstand- 
ing balance on your mortgage. 

A home equity loan offers several impor- 
tant advantages. Usually, because the 
home is such good security, it is made at 
a lower interest rate and in a larger 
amount than you can get from your finan- 
cial institution through another type of 
loan. And with a line of credit, you can 
draw the money at any time, for any 
reason. It's also normally easier to get a 
home equity loan application approved 
quickly and without giving as much con- 
fidential information. Plus, interest on a 
home equity loan is treated by the Inter- 
nal Revenue Service as a deduction in the 
same fashion as your mortgage, even 
though Federal income tax laws are 
eliminating many tax deductions for per- 
sonal loans, credit cards, etc. 

Once your remodeling project has been 
completed and your home is worth more, 
you can put that increased value to work 
as a line of credit for other purposes: 
future credit needs, tuition, investment 
opportunities, automotive loans, vaca- 
tions and other credit needs, all with tax 
advantages that enable you to cash in on 
the increased value of your home without 
selling it. 


Du of eee Work Xheal 


There will be plenty of yard and garden uses for 
the Husqvarna? chain saw above, the Junior 
Tomahawk® Chipper/Shredder and Honda lawn 
mower. Also, the homeowner will find lots of work 
for the new Yamaha Terrapro™, the world’s first 
all-terrain vehicle with power take off. The 
Terrapro four-wheeler, like other Yamaha Moto-4 
ATVs and utility vehicles, features a powerful 
four-cycle engine, a dual-range transmission and 
large, high-traction balloon tires. Its PTO power 
allows the Terrapro to supply direct engine power 
to run the new Yamaha sprayers and mowers, as 
well as handle rugged countryside. 
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| DRYLOK MASONRY WATERPROOFER.... 


“The Paint That’s Guaranteed* to Waterproof!” 


Now you can tum that problem basement into a dry, 
comfortable den or workshop without worrying about water 
seepage! With DRYLOK Waterproofer, you can seal and 
decorate porous masonry walls above or below grade! DRYLOK 
is ready mixed...just open the can, stir and brush it on! And 
when applied as directed, DRYLOK* is guaranteed to stop 


water penetration for 5 years. You'll find 
DRYLOK Waterproofer at your nearby paint 
store, hardware store or family home center. 


For free "How-to" literature on DRYLOK 
Waterproofer...write UGL, P.O. Box 70, 


Scranton, PA 18501. 


Waterproofing System Stops Seepage, 
Protects Above-Grade Masonry. 


As you see in the photograph, the home rests on 
several courses of masonry that provide crawl space 
for utilities. The manufacturers of Drylok® prod- 
ucts recommended that we remove the old paint 
completely by wire brushing or sandblasting and 
then apply Drylok Masonry Wa terproofer. As in 
any painting job, surface preparation is the most 
important step. Drylok Fast Plug will be used to 
patch holes and cracks. Other Drylok products 


|! UNITED GILSONITE LABORATORIES*SCRANTON, PA*JACKSONVILLE, IL* VISALIA, CA 


include Double Duty Sealer; Cement Paint; Clear 
Masonry Sealer; Masonry Crack Filler; Latex Con- 
crete Floor Paint; Concrete Patch; and Silicone 
water repellent. If you have basement seepage 
and want to do a complete job of masonry water- 
proofing, remember that a wet wall is a symptom, 
not the problem, so look for the cause. Check for 
leaky downspouts or gutters, blocked drainage 
pipes, improper grading or anything that causes 
water to run off towards foundations. Correcting 
these, plus applying Drylok Masonry Waterproofer 
to the walls, will give you the best results. 


s eee 
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OLD 
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. Aluminum 
| Columns 


P.O. Box 1179, Dept. PSG3 
Moultrie, GÀ 31776-1179 
Toll Free 1-800-841-8674 
In Canada 819-822-2422 
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echnical examination, including microphotogra- 
phy, at right, showed wood pattern was telegraphed, 
a few wood fibres were embedded, pitch and debris 
attached, mildew was present, the 


ttom film was 


The old en porch columns have also 
deteriorated badly over the years. They will be 
removed entirely and replaced with durable Old 
South aluminum columns that will harmonize with 
the redesigned front. Other Old South columns 
will grace the breezeway at the back of the house. 


Elegance, Grace and Beauty 
.. are Lasting Qualities of 
Old South Aluminum Columns 
In the “Old South” collection of architectural 
columns by Moultrie Manufacturing Company, the 
traditional elegance of columned porches has been 
duplicated in aluminum. 

Old South aluminum columns add beauty to 
your home or other building without the cost and 
maintenance problems of wood. Far stronger than 
wood, these columns last for generations. They are 
easy to install, easy to maintain at low cost, resist 
weathering, insects, warping and dry rot. 

Columns enhance modern as well as period 
homes, projecting enduring strength and beauty, 
an elusive blend of form and function. Old South 
columns come in three classic designs that have 
the look of traditional wooden columns. Moultrie 
produces them in round, fluted style or in two 
simple square columns: the Standard size with 
grooved sides to simulate planking and the Planta- 
tion style with recesses in each side and beveled 
capitals that enhance their charm. Sizes range from 
5" in diameter to the new monster 36" diameter 
in the round style. Plantation sizes range from 6" 
to 12” and square columns range from 3" to 12". 
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For a Quality Finish, 
Start With Quality 
When we examined the exterior of our 
older home, we found what you might 
expect: extensive peeling and crack- 
ing of the paint, and areas that needed 
structural repair. 

To ensure a long-lasting quality finish, 
we called the Olympic Paint and Stain 
Company and asked for their help and 
advice on this project regarding proper 
surface preparation steps and product 
selection and application. 

Why did we call on Olympic? Because, 
over the past 50 years, Olympic has 
earned a reputation for producing high- 
quality paints and stains. Homeowners, 
painters, builders, remodeling contractors, 
designers and architects choose Olympic 
products because of this quality. 

Olympic recommended the following 
steps to prepare the exterior of an old 
weathered home for painting: 


1.Clean and prepare the surface. Before 
opening a single can of paint or stain, 

it is important to remember that a 

properly prepared surface is the key 

to long lasting results. Take the time 
and necessary steps to create a clean, 
sound surface free of loose paint, dirt, 
wood fibers, grease, mildew and chalk. 

You'll be time and money ahead in 

the long run. 
2.Once the surface has been cleaned and 

is thoroughly dry, apply a base coat of 

Olympic Latex Primecoat™. This pro- 

vides a sound base for the top coat ap- 

plication, extends the life of the finish 
coat, resists mildew and protects against 
extractive bleeding. 

3.After all necessary surface preparation 
steps are completed, you are ready for 
the final top coat. For this project, 

Olympic recommended Olympic Over- 

coat® for the house and accent trims. 

This product is backed by a 15 year 

guarantee and is specifically formulated 

to provide the very best durability and 
protection when applied to previously 
painted surfaces. 

Look for Olympic’s step-by-step surface 
preparation recommendations and prod- 
uct selection and application tips in the 
upcoming Home Remodeling Guides. 
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‘Coming: A New Lifestyle and 
More Rooi to Live, Work and Grow. 


These front, side and rear elevations show new 
additions: a study added to the living room, a new 
great room back of the kitchen area, a new deck 
and breezeway and a new garage. 

Among the other products in the next two issues: 
Olympus® Infinity Super Zoom 300 Camera, 
Simple Green cleaners, doors by Wing Industries, 
Glidden Spred Satin® Interior Latex Paint, 

Wood Finish, and Wilsonart® brand laminated 
plastics. Concerned about energy costs, we asked 
the American Gas Association for help. 

They recommended new, clean, high 


efficiency gas products. We chose a 
Tappan Gas Lennox® Pulse™ 

Gas Furnace and Power Saver 
Air Conditioning, and Valor® 
Homeflame Gas Fireplace" 


Side Elevation 
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New roofing will be by Owens-Corning Fiber- 
glas? A Black & Decker? Security System and 
Kwikset? Locksets will provide protection and the 
house will be insured through Allstate®. Contrac- 
tor, subs and workmen will use Skil? Power Tools 


and Daubert Easy Mask? Painting Tape. 


Front Elevation 
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There will be plenty of yard and garden uses 
for an Isuzu Pickup, Husqvarna? chain saw, 
Junior Tomahawk? chipper/shredder, Honda lawn 
mower and trimmers with new heads by Weed 
Wizard. The new owner plans to install a 
Raindrip® underground irrigation system with 

timer by RainMatic? For music, there'll be 

waterproof exterior Omnis ® by Para- 
mount Pictures Corp.® a new Sakcrete® 
driveway will lead to a new garage, sided with 

Temple-Inland’s Ultra-Lap? 

The new rear deck will be protected by 
Olympic Deck Stain and exterior sheathing 
will be supplied by the American Plywood 
Association. A Hot Spring Spa® will add liv- 

ability, while a U.S. Gaslight fixture in front 

of the house will welcome visitors while 

fitting in with the beautifully renovated 
neighboring homes. 


Rear Elevation 
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The Closing 


In real estate, “closing” means the transfer 
of property from seller to buyer. Before it 
can take place, all of the terms of the con- 
tract must have been carried out, in- 
cluding inspections, searches, surveys and 
examinations. Just remember to bring 
your checkbook and your patience. There 
may be unforseen charges and there are 
many documents to sign. 

It’s a good idea to get a detailed list of 
expenses beforehand so that unexpected 
charges will not hold up the closing. 
Don't be afraid to ask questions of the 
Realtor®, broker or attorney. 

Now is the time to make sure that all 
of your requirements have been met. In 
turn, the lending organization should 
have completed its credit report on your 
financial standing. The bank appraiser 
will have examined the house and the 
Realtor® will have supplied a copy of the 
contract and the listing. Any changes in 
the original contract should be initialed 
and witnessed before the contract is 
signed by both parties. 


What You Can 
to Happen at Your Closing 


Normally, all of the following events will 
occur at the closing: 


l. The title search, survey and deed are 
examined for accuracy and to clear up 
any potential problems or objections. 


2. Taxes and other charges are divided 
on a pro-rata basis. 

3. Proof of adequate insurance is present- 
ed by the new owners to the lender. 

4. A new mortgage is issued to the buyer 
and the old mortgage is paid off. 

5. After the brokerage fee (generally 6 or 
1 percent), mortgage payoff and other 
closing expenses are paid by the seller, 
the seller receives the balance due for 
his equity and the buyer receives the 
deed to the home. 

6. Necessary recording fees are paid and 
the seller turns over the house keys 
to the new owner. 
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Cover Yourself 
Legally and Carefully 


You should have a lawyer present at the 
closing. Sometimes the Realtor? may 
suggest an attorney or the lender may 
suggest one, but make sure you have com- 
petent legal advice. Hiring your own 
lawyer is generally recommended as a 
good investment. Set the fee in advance 
to avoid surprises, and don't be afraid or 
embarrassed to ask questions. Above all, 
as the conclusion to a long and careful 
search, spend the necessary effort to 
check everything one last time—from 
appliances included to zapped termites. 

At some closings, an escrow agent han- 
dles the transfer in its entirety and sends 
the completed documents and follow-up 
report to the buyer. This agent can be 
the lending institution, title company, 
escrow w firm c or attorney. 


The first planning and preparation -— have now 
been completed and workmen are just starting to 
prepare the exterior surface and remove interior 
partitions. Remember...this is to be continued! 


It's Not Too Early for Insurance 
Certain kinds of homeowner insurance 
are needed even before the closing. Later 
on, you'll want a full homeowner’s cov- 
erage plan including fire, theft, flood 
damage and other catastrophic protec- 
tion. Make sure you're insured for the full 
replacement value, not for your original 
buying price, especially after you have 
improved and remodeled the property. 

Most lending institutions require that 
you bring a copy of the paid hazard insur- 
ance policy to the closing. 

Don't treat insurance casually. It's far 
too important for that. The premiums 
represent a small cost for the peace of 
mind you'll gain. Sometimes, you can 
save money by placing your auto insur- 
ance with the same company that's 
insuring your home. For example, in many 
states, Allstate Insurance Company offers 
a discount of up to 1596 on your auto 
insurance, if you are an experienced driver 
with an excellent driving record, and 
carry a primary homeowners, condomin- 
ium, or mobile home policy with them. 


Win This House Sweepstakes 
Popular Science is running a nationwide 
sweepstakes to tie in with the Home 
Remodeling Guide. The Grand Prize is 
THE REMODELED HOME, the same 
one featured in this special section, OR 
$100,000 IN CASH. 

Entry forms and details are available 
at participating hardware stores, home 
centers, Isuzu dealerships and many other 
retail outlets actoss the country, or 
— by writing to: Win This House Entry 
Request, PO. Box 3063, Syosset, NY 
11775-3063. Requests must be received 
by June 30, 1989, There is no purchase 
necessary to enter the sweepstakes. You 
could also win an Isuzu Trooper, an Isuzu 
Pickup or a host of other valuable prizes. 
Many stores listed in the "Where To Buy 
Section" at the back of this issue are dis- 
playing the sweepstakes; the sweepstakes 
runs from March 1, 1989—]uly 31, 1989. 
You can also look for an entry form in 


the June issue of Popular Science. 


Follow along... 
pick up helpful advice... 


enter and you may 
win a prize! 


WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide” at the stores listed below. 


ARROW FASTENER CO. INC. 


Available at leading hardware, home center, 
lumber, discount and warehouse stores. 
including: 


Ace Hardware Stores 
Builders Square 
Channel Lumber 
Grossmans 

Hardware Hank Stores 
Hechingers 

KMart 

Pro Hardware Stores 
Rickel's 

Sentry Hardware Stores 
Servistar Stores 

True Value Stores 
Trustworthy Stores 
Wal Mart 


MARVIN WINDOWS and 
DOORS 


CONNECTICUT 


Danbury * Northstreet Hardware 

East Hampton * Lyon & Billard 
Stamford © Stamford Insulation 
Torrington * Torrington Sash & Door Co. 


MASSACHUSETTS 
Agawam * Lucia Lumber 


Berlin + Coldwell's 
East Longmeadow * Rudolph Window & 
Doo 


r 
South Deerfield © Elder Lumber 
South Weymouth © Weymouth Lumber 
West Upton * French Door & Window 


NEW HAMPSHIRE 

Bristol + R.P Williams 

Laconia + Groleau Millwork 

Wolfeboro Falls + Winnipesaukee Lumber 


WEW JERSEY 

Middlesex + Perma-Seal Manufacturing 

Middletown * American Lumber & Home 
Center 

Union * laeger Lumber Co. 


NEW YORK 


Brooklyn * Brooklyn Window & Door Corp. 
Buffalo * Big-L Distributors 

Chatham * C.L Smith 

Cortland = J.T.s Lumber 

Granite Springs * Jilco ! 
Huntington Station + Window City, Inc. 
Liverpool © Liverpool Lumber 

Millwood © Millwood Supply 

Moravia * LeHigh Lumber 

Neversink * Superior Building Supply 
Paris Station * Lincoln Davis Lumber Co., 


nc. 
Plattsburg * Airport Lumber 
Poughkeepsie + Windor Building Supply 
Rochester * Jet Supply, Inc. 
Saratoga Springs * Allerdice Building 
_ Supply 
Sloatsburg + Geiger Lumber Co. 
Staten Island * A. Tranchina Co. 
White Plains * New Point of View 


PENNSYLVANIA 

Dingmans Ferry * C.H. Horns 

Old Forge * Mariotti Building Products 
Ottsville + Baumhauer s Design Center 
Saylorsburg * Saylorsburg Lumber Co. 
RHODE ISLAND 

North Kingston * FJ.Newman 


TECHSONIX CORPORATION 
INTERNATIONAL-USA 


NEW YORK 
Latham * ^. Computer Systems #1, 
# 


AUSTRALIA 


| West Perth * Techsonix/Australia #1, #2 


(44 Parliament Place) 

West Perth © Techsonix/Australia #3 (24—26 
Delhi St.) 

GERMANY 

Berlin + Bernard Lueschner 


THRESHOLD TECHNICAL 
PRODUCTS 


ALL STATES 


Threshold Technical Products 
11325 Reed-Hartman Highway 
Cincinnati, OH 4524] 
1-800-458-4931 


Troy-Bilt TOMAHAWK ® 
Shredders 


MEW JERSEY 
Little Falls + Troy-Bilt Factory Store 


MEW YORK 
Troy * Troy-Bilt Factory Store 


PENNSYLVANIA 
Philadelphia © Troy-Bilt Factory Store 


VERMONT 
Burlington * Troy-Bilt Factory Store 


ALL STATES 

Builders Square Stores 
Chase-Pitkin Stores 

Glidden Paint Stores 
Hechinger Stores 

Lloyd Home & Building Centers 
Mr. Goodbuys 
Sherwin-Williams 

Valu Home Centers 


CONNECTICUT 

Berlin * Center Paint & Hardware 
Waterbury * J.E. Smith & Co. 
DELAWARE 

Glascow * Brosius-Eliason Co. 

New Castle + Community Hardware 
Wilmington * Scott True Value Hardware 
MAINE 

Ellsworth * Ellsworth Builders Supply 
Gorham * Cooks Country Store 
Westbrook * Sportsman Home Center 
MARYLAND 

Elkton © American Home & Hardware 
Timonium * Saco Supply 
MASSACHUSETTS 


Granby * Granby Cash & Carry 
Revere * PF. O'Connor 
Somerville « Somerville Lumber 


NEW HAMPSHIRE 


Meredith * Gerrity Building Centers 
Nashua * Nashua Wallpaper 
North Walpole © LaValley's Building Supply 


NEW JERSEY 


North Plainfield © Siperstein Paint 
Nutley * Jospeh Ricciardi 


NEW YORK 


| Peekskill + Dill's Home Center 


Poughkeepsie * Poughkeepsie Miron Lumber 


RHODE ISLAND 
Newport * One Stop Puding Supply Center 


| Providence * PF. O'Conn 


Woonsocket © J.B. Farman 


VERMONT 


Essey Junction * Flanders Lumber 
Rutland * Mintzer Brothers 
South Burlington * Hilson Home Center 


YAMAHA PRO - 4 DEALERS 


CONNECTICUT 


Cheshire + Willows Kawasaki-Yamaha 

Danbury * Danbury Yamaha Suzuki 

Old Saybrook * Old Saybrook Kawasaki / 
Yamaha 

Putman * Kawasaki of Putman, Inc. 

South Windsor * Sudden Service Corp. 


DELAWARE 

Dover * Dover Cycles 

MAINE 

Augusta * West Sidney Garage 
Caribou + Sam's Sport & Ski Shop, Inc. 
Elisworth * Friend & Friend Inc. 
Greenville + Fred's Body Shop 

Houlton * Peabody International Inc. 
Lewiston © Tri-Sports of Lewiston, Inc 
Portland * Portland Yamaha-Kawasaki 
Topsham * Tri-Sports Inc. 


MARYLAND 


Baltimore * Maryland Yamaha/Suzuki 
Cumberland * Bright Yamaha Inc. 


| Deer Park * All Seasons Motorsports Inc. 


Frederick * Fredericktown Yamaha 
Hagerstown * Twigg Cycles Inc. 
MASSACHUSETTS 


Pittsfield + Ronnies Cycle Sales Pittsfield 
Inc. 


stores will Eo: 
you learn how 

and where you 
can enter. 


You can win a beautifully renovated 
house or $100,000 in cash...or an Isuzu 
Trooper or Isuzu Pickup... 


Spnngfield * Baer's Cycle Sales Inc. 
Westfield * Popoli's Honda-Yamaha 


NEW HAMPSHIRE 


Bristol + Leclerc Auto Parts 
Gorham © Steves Sport Center 
Hudson + Hudson Cycle Center Inc. 
Keene e Keats Inc. 


WEW JERSEY 


Franklin + Sussex Yamaha Inc. 
Mount Holly + Mount Holly Yamaha 
Trenton * Harr Brothers Yamaha 


NEW YORK 


Alexander + Sunnyside Cycle Sales Inc. 

Alexandria Bay © H M Leonhardt & Sons 

Bath * John Walsh Sales Inc. 

Bearsville * Holsapples Recreation Vehi- 
cles (2 stores) 

Binghamton * Conklin Yamaha Inc. 

Burnt Hills * Team Total Maintenance Inc. 

Caneadea * Cee Zee Cycle Sales 

Clarence + Don Georges oos Ctr. Inc. 

Elmira * Glider City Cycles 

Glens Falls + Waites Cycle Center 

Gouverneur + Nesco 

Gowanda * Gowanda Starcraft Inc. 

Ithaca * Action Cycles & Marine 

Kinderhook * Ace Suzuki Sales & Services 


Inc. 

Mahopac * Mahopac Yamaha 
Malone * John Earl Harvey 
Mineola * Two Wheel Corp. 
Newark * Stones Snow Sled SLS/SR 
Oneonta * Southside Cycle Center, Inc. 
Plattsburgh * North End Repair Inc. 
Poughkeepsie + Dutchess Recreational Ve- 

hicles Inc. 
Queens Village * New York Motorcycle Ltd. 
Remsen © Deersfield Sport Shop 
Rensselaer * Troy City Garage 
Sherburne * Burton W. Matott Inc. 
Spencerport * Robinson Cycle Sales Inc. 
Syracuse © Fred's Sport Motors Inc. 
Utica * Chenango Import Motors Inc. 
Watkins Glen * Lanes Yamaha Inc. 


You Could Win This 
i Science House, 
100, 000; : 


The WHAT'S NEW mogazine 


PENNSYLVANIA 


Alexandria + Raystown Agricenter Inc. 
Allison Park * Gibsonta Cycle Center 


| Barnesboro * Beach Ford Mercury Yamaha 


Bensalem * Suzuki Fun Center Inc. 
Bloomsburg * Speed & Sport Inc. 
Broomall © Cycle City Inc., Il 

Camp Hill + Yamaha of Camp Hill 

Canton + Can-Tro Yamaha 
Chambersburg * Starr's Honda Yamaha 
Clearfield « Catalano Cycle Center, Inc. 
Colmar * Cycle Villa Inc. 

Conneaut Lake * Street Track N Trail Inc. 
Dubois + Dubois Motorcycles Plus 
Duncansville * Keystone Kawasaki-Yamaha 
Erie + Chet Aleks Yamaha 

Galeton © Larry's Sport Center 

Gettysburg + The Rider's Edge 
Greencastle « DJ Cycle Sales & Service 
Hanover * Ray Wilt Honda-Yamaha-Suzuki 
Indiana * Sadler Cycle Sales 

Johnston * Jack W Shearer Equipment Co. 
Lancaster + B&B Sales & Service Inc. 
Lebanon * P&P Cycle Center Inc. 

Mill Hall * Peter's Sporting Goods Inc. 
Montoursville * County Cycle 

New Milford + Ben's Harley-Davidson Sales 
Parkesberg * Fisher's Cycles 

Paryville + Blacker Enterprises Inc. 

Penn Argyl * Pen Argyl Cycle Inc. 

Pine Grove + Zechman Cycle Center 
Pittsburgh * Bentley's Yamaha Suzuki 
Pottstown * Penn State Motorcycle Corp. 
Punxsutawney e Speed and Sport Cycle 


nter 
Reading * Adams Yamaha World Inc. 
Reading * Ray's Motor Service Inc. 
Shaverton * Russ Major Sales, Inc. 
Scranton * Lo-Jan Travel Center, Inc. 
York * Yamaha of York 


VERMONT 


North Clarendon * Dan Turco and Sons 

Saint Albans * Senesac Yamaha 

South Londonderry « si Enterprises, 
nc. 
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the display at participating stores for more 
information on where and how to enter. 


No purchase necessary. 


Be sure to enter the big 
"WIN THIS HOUSE" 
Sweepstakes! You may 
' be a winner. 


or one of many other valu- 
able prizes. Watch for the 
April and June issues of 
POPULAR SCIENCE or 


PENNSYLVANIA 


Bellefonte * Claster's 
Hatfield * Estate of George S. Snyder 
Quakertown * Triangle Building Centers 


estin: C e Carrolls Computer Systems 
Turbotville * Hi-Tech Group 
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INTERNAL-COMBUSTION ENGINE 


| uh SOLENOID VALVE 


ELECTRIC POWER 
(TO GRID) 


N ELECTRIC 
POWER 
SENSOR 


HEAT EXCHANGER 


A five-hp internal-combustion engine, adapted 
to burn natural gas, drives a generator, and 
waste heat from both is recovered to heat the 
house. Here’s how it works: Combustion air and 
fuel enter, mix in the carburetor, and the mix- 
ture flows down to the engine’s single cylinder, 
where the spark plug ignites it and it burns con- 
ventionally. That drives the piston, turning the 
shaft of the induction generator (which doubles 
as a starting motor for the engine— see text), thus 
producing electricity. 

On the other end of the shaft is a fan. It draws 
in return air from the house, blowing it past sever- 
al sources of heat. The first of these is the con- 
densing heat exchanger near the end of the ex- 
haust pipe. There, combustion gases from the 
engine are cooled enough to condense and re- 
lease much of their latent heat, which is trans- 
ferred to the airstream passing around the pipe. 
The warmed air next passes over the generator, 
absorbing waste heat, then over the outside of 
the engine, where it gathers more waste heat. 
Finally, it flows over the machine’s high-temper- 
ature heat exchanger and out into the ducts of 


_¢ FROM HOUSE 


SILENCER FILTER 


\ 
GENERATOR STARTING MOTOR 


DRAWING BY BOB LANGE 


Home-size 


cogenerator 


Like the most efficient of today's furnaces, this prototype 
condenses flue gases to capture most of the energy in the 
fuel it burns. Unlike any furnace, however, this one also can 
light your lights and run your TV set. 


By V. ELAINE GILMORE 


r. Frank Wicks, professor of me- 
D chanical engineering and ther- 
mal sciences at Union College 
in Schenectady, N.Y., would like to out- 
law the home furnace. He'd even rele- 
gate to the scrap heap the new con- 
densing furnaces, those super-effi- 
cient heaters that capture 90 per- 
cent or more of the heat in the fuel they 
burn—not good enough in Wicks's 
book. 
Hed replace every furnace with a 
cogenerator, a machine that produces 
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heat and electricity. Though most ex- 
isting cogenerators are big commer- 
cial affairs, Wicks has invented a 
small one for homes. It converts 20 
percent of the energy in the fuel it 
burns to electricity. Then it captures 
about 95 percent of the remaining en- 
ergy to heat your house. That, figured 
Wicks's way, makes his machine near- 
ly 160 percent efficient. More about 
that later. 

Essentially the little cogenerator is 
an air-cooled single-cylinder engine 
modified to run on natural gas or pro- 
pane, and coupled to an induction 


the house. 


motor. When your house thermostat 
calls for heat, the cogenerator’s con- 
trol system routes power from the elec- 
tric grid to start the motor; it in turn 
cranks the engine. Once the engine 
is running, the motor becomes a gen- 
erator pumping out electricity to sat- 
isfy household needs and sending any 
excess back into the grid. 

Waste heat—from the generator, en- 
gine, and exhaust gases—is then 
transferred to the supply airstream 
and channeled through the ducts to 
heat your house. 


Bettering the best 


Wicks started thinking about re- 
placements for the home furnace dur- 
ing the energy famine of the mid- 70s. 
But all his concepts were upstaged 
when the first condensing furnaces 
were introduced in the early 1980s. 
These are so efficient because they con- 
dense the water vapor from the flue 
gases and capture the latent heat |Sept. 
'82, March ’83]. 

“Most people would assume that if 
youre almost one-hundred-percent 
efficient you can't do any better,” Wicks 
relates in reference to condensing fur- 
naces. "But in thermodynamics, not all 
energy is of equal value. Specifically, 
mechanical and electrical energy are 
more valuable than heat energy," he 
continues. "About four times more 
valuable." 

His rationale? 

"The central power plant must use 
100 units of fuel to deliver 25 units of 
electricity to your house. The plant is 
losing 65 units up the stack and into 
the river and another 10 units get lost 

Continued 


Highest K And X Band Sensitivity 


VECTOR = 


BEL VECTOR 3 
Radar 
Detector 
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Road & Track, Nov. 1988 


The IRT® Difference 
A police radar signal is often buried by 
microwave "noise", making it invisible to 
ordinary superheterodyne detectors. Image 
Rejection Technology? however, reduces 


this surrounding microwave "noise" 
making the same police radar signal visible 


Model 976 for early detection. 


radar, now increasing in use throughout 
the U.S. and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 


i n Road & Track's recent test of currently 
available radar detectors, BEL VECTOR 3 
rated number one in both K and X band 

sensitivity. Rarely is one radar detector best 


in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL's performance advantage: 


**,. Vector 3 maintains a BEL tradition of 
excellent sensitivity, posting the 
highest figures in this survey for both 

K and X band radar.” Road & Track, Nov '88 


It's now clear. BEL technology offers 
unmatched performance. And with today's 
sophisticated radar equipment, nothing is 
more important than the best possible 
performance. 


VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. We call it 
Image Rejection Technology$ or IRT®. And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer—a definite advan- 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
a separate audio alert. 


But outstanding sensitivity isn't your only 
advantage. VECTOR 3 also detects Ka band 


to police radar. 


Laboratory Tests* 
Sensitivity, dBm/cm* 
X-band 


AT K-band 
BEL Vector 3 


Audiovox RX-4 = 
Cincinnati Microwave 


Cobra Trapshooter 
RD-3170 
Fultron 15-0900, 
Snooper D-4000 
Kraco KRD-16 
Mascot FH222 sss ss OIE i 
Maxon RD-25 | 
Radio Shack Micronta 
Road Patrol XK 
Uniden RDOXL ... 22... 
Whistler Spectrum 2 
Average unit 
Source: Road & Track, Nov. 1988 
"Conducted by Advanced Product Evaluation 
Laboratory, Inc. 


BEL VECTOR 3 is the only unit in this test that also 
detects Ka band radar. 


VECTOR 3 with IRT® 
sees the same signal 
clearly by reducing 
microwave “noise” 


How a conventional 
superheterodyne 
radar detector sees a 
police radar signal. 


Performance this complete also includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient. 


VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. To order your VECTOR 3, or to 
obtain the name of a dealer near you, just 
call toll-free. 


1-800-341-1401 U.S.A. 
1-800-268-3994 Canada 


mis 
New European 3 Band radar detectors are now available. Please 


inquire for more information. 
*Registered trademark of BEL-TRONICS LIMITED 


BEL-TRONICS LIMITED 
The Intelligent Choice 
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NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It's free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash | 

* Or, Part Cash, Part Royalty 

» Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for you to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
ing the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 
booklet veil chow you how to do it your- 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp.,Dept. D-73 Fre- 
mont, Ohio 43420. 


P MAIL THIS COUPON , 1 


f MrEK.O. Kessler. President 
Kessler Sales Corporation 
Dept.D-73 Fremont, Ohio 43420 


Please mail me the FREE booklet explaining 
how to go about selling my invention. This f 
does not obligate me in any way. | am enclos- 

ing $1 for postage and h: andling. so rush the i 
booklet by return mail. 


Name 


Street Address 


City — —— — — — State Zip 
lo see es dd 


84 | POPULAR SCIENCE 


Home-size cogenerator continued 


| in transmission. Based on that, it’s 


valid to say that electricity is worth 
ke four times more than heat. 

“With my system if the homeowner 
pm one hundred dollars worth of fuel 
and converts twenty dollars worth to 
electricity, he has eighty dollars worth 
of electricity. And from the remaining 
eighty dollars worth of fuel the sys- 
tem captures ninety-five percent of the 
energy, or seventy-six dollars worth of 
heat. Therefore the delivered value of 
the product is one hundred fifty-six dol- 
lars.” Wicks likens that to an effective 
efficiency of nearly 160 percent. 

He has patented the machine in the 
United States, Canada, and the Soviet 
Union and has patents pending else- 
where. “There’s a use for it wherever 
you have cold weather and natural 
gas,” he says. The prototype, paid for 
with a $70,000 grant from the U.S. De- 
partment of Energy’s Office of Inven- 
tions and Innovation, is 16 by 40 by 20 
inches high. 

Power output is about three kilo- 
watts at 15 amperes. That's large 
enough to supply a typical house with 
heat and electricity in winter, Wicks 
says. When the furnace is off, no elec- 
tricity is produced. When it is produc- 
ing more than the house needs, it 
would either make the electric meter 
run backward or, more likely, feed elec- 
tricity back into the grid through a sep- 


arate meter. (Done that way the utility’ 


can pay less for the electricity it buys 
than it charges for what it sells.) 


More for less? 


Wicks thinks his cogenerator can sell 
for less than a condensing furnace. He's 
convinced it ultimately can be sold for 
under $1,000 (plus installation). 

That’s a fraction of the price of cur- 
rent small cogenerators [*Baby Co- 
generators," Oct. '86] The Wicks 
machine is of considerably smaller ca- 
pacity. "And it's a much simpler ma- 
chine," he explains. A key reason for 
its simplicity: It uses an air-cooled en- 
gine while other cogenerators use 
liquid-cooled engines. Another reason 
is that most parts do double duty. "The 
exhaust stroke of the engine forces the 
fuel gases out—so no purging fan is 
required," Wicks points out. "When the 
engine is not running, the valve acts 
as a flue damper. And the cooling 
blower on the generator shaft also cir- 
culates air to the house." 

Furthermore, this 1s an induction 
generator: The electric utility supplies 
the energy to start the motor and pro- 
vides speed and voltage control. Syn- 
chronous generators, the other kind, 
need extra gear to do all of those things 
themselves. (Their advantage 1s that 
they can run in a blackout while an 
induction generator cannot.) 


Two companies, Hartford Manufac- 
turing in Cobleskill, N.Y., a maker of 
propane equipment, and Dhorb Co. of 
Scotia, N.Y., in the refrigeration busi- 
ness, recently licensed the technology 
from Wicks. Now each is working on a 
preproduction prototype. 


A way to go 


“It’s a simple idea in theory, but it’s 
not so simple to put into practice,” re- 
ports Cole Vickary, general manager of 
Hartford Manufacturing. The first prob- 
lem that must be solved is basic: “We 
have to get the motor and generator to- 
gether on a baseplate with a coupler 
thatll stay together. The original 
model couldn't run for more than five 
minutes without self-destructing.” 

Then the developers have to reduce 
the noise and vibration. Lester Lee, an 
invention coordinator at the Depart- 
ment of Energy, says the present pro- 
totype sounds (and shakes) like a large 
lawn mower. “When Wicks turned it 
on we could barely hear each other,” 
he reports. 

And they have to find an air-cooled 
engine that will run Jong enough and 
reliably enough without costly main- 
tenance. “That’s probably the major 
challenge,” says Vickary. “And it’s why 
most of the people who have gotten in- 
to cogeneration use water-cooled 
engines.” 

There are safety concerns that must 
be addressed. “With exhaust gas you 
always have carbon monoxide present,” 
notes Howard Robb, chief evaluator for 
the Office of Energy Related Inventions 
of the National Institute of Standards 
and Technology (formerly the National 
Bureau of Standards), which recom- 
mended the Wicks cogenerator for De- 
partment of Energy support. “So you 
have to ensure that there is no leak- 
age of exhaust gas into the house air- 
stream.’ Wicks’s design includes a 
carbon monoxide sensor that would 
shut down the system if the concen- 
tration got too high. 

There also may be political concerns, 
Vickary points out. "By law the util- 
ity has to allow you to hook into the 
grid. But there are a lot of gray areas. 
My customer is going to say, Who do 
I see to do that, where do I get the 
permits?’ " 

Vickary is talking about a long-term 
development effort with a product 
avallable maybe 5 or 10 years down 
the road. 

Marshall Clarke, president of the 
Dhorb Co., has in mind a shorter time 
frame. He's aiming to submit a proto- 
type for American Gas Association 
certification by late this winter. 

When might you be able to buy one 
for your basement? 

"Early 1990s," Clarke predicts. Iis! 


Put the whole world in your hand. 


Save *200 on a 
Radio Shack Transportable 
Cellular Telephone. 


A Full-Featured Mobile Phone for Only 
$799* The CT-201 lets you stay in touch 
while going to and from work, on a service 
call or making a delivery. You're never out 
of reach because the CT-201 features the ex- 
panded 832-channel capacity now being 
used in some cellular cities. 


The CT-201 Works Anywhere! Snap on the 
Portable Adapter (sold separately) and you can 
use the CT-201 away from your vehicle. Carry 
it with you to make calls at a job site, in a 
rental car, aboard a pleasure boat — wherever 
there's cellular service. The 3-watt output is 
five times the power of many other portables. 


Quality Service and Support. A full One-Year 
Limited Warranty covers parts and labor. Best 
of all, we will obtain a cellular phone number, 
program your CT-201 and handle all start-up 
paperwork for you right in the store. 

Visit Your Nearby Radio Shack Today for 

a No-Cost, No-Obligation Demonstration. 
Whether for business, family or personal use, 
the CT-201 transportable (17-1005) is an excel- 
lent investment at $40 per month.** 


Radio Shaek 


"Subject to 90-day minimum new activation with Radio Shack carrier (see store for details). Price , 
witout chaton. $008 Noble antenna and poral adapter sold separate, "Radio Shack e lechnology re" 


revolving credit. Payment may vary depending upon account balance. Prices apply at Radio Shack 
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Computer Centers and participating Radio Shack stores and dealers. 


— Yes, you can. Chevy Astro. 


A rear-wheel anti-lock brake system brake system designed to help you make fast, 
might be unexpected in a compact van. stable stops. For all the driving, stopping and 
But is nowestandard in the advanced living your family does, Chevy Astro is the 
Chevy? Astro.* van that can. 

On wet or icy roads especially, you ll © (988:General Motors Corporation. All Rights Reserved. 
feel good having a'reartwheel anti-lock lc Mee 
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What's News 


Micro revolution 


| The astonishing micromotors shown on 
our cover this month are actually much | 


| smaller than the scale shown in the 


| microphotograph. As Robert Gannon's | 
| tem for the house. Instead of separate 


article explains, the motors are only 
two-thirds the width of a human hair 


| and “some 10,000 of them could fit into 


a pea.” Why do we need such tiny mo- 
tors? Even the scientists who invented 
the mini marvels don't know all the an- 


| swers yet. But there’s a strong feeling 


that micromotors are the most revolu- 
tionary development since the inven- 


tion of integrated circuits. For a full. 


report on this important development, 


| turn to page 88. 


Plastic auto wheels 


The Shelby Shadow, a limited-edition 
performance version of the Dodge car, 
is available with styled composite 
wheels. The wheels are made by Motor 
Wheel Corp. (Lansing, Mich). It's the 
first use of this type of plastic wheel 
in a car in the United States. We first 
told you about this development in 
"New Steel-Tough Jobs for Plastics in 
Cars" [July '85]. 


Second smart house 


A consortium of electric utility com- 
panies has announced plans to build 
an Electric Smart House. It will be lo- 
cated next to the National Association 
of Home Builders Gas Research Insti- 
tute Smart House in Bowie, Md. "The 
Electric Smart House will revolutionize 
the capabilities and function of future 
houses," says William McCollam Jr., 


| president of the Edison Electric Insti- 


tute, which organized the consortium. 
The EEI says the prototype house will 
have an exceptional level of energy 
efficiency and an integrated computer 
network. The house will have a super- 
insulated outer shell and a computer- 
controlled network of appliances. 
Another unique feature of this home 
is the "gateway" device, which allows 


homeowners to control their energy | 


spending precisely. The gateway, or 
interface, allows a homeowner to de- 


termine the lowest-cost energy peri- 


ods of his local power company. The 
homeowner can then run big energy- 
consuming devices during low-cost 
periods— leading to lower utility bills. 

All these benefits will be accom- 
plished with a simplified wiring sys- 


wiring for electricity, cable TV, tele- 
phone, and security-alarm system, the 
house will have a single integrated 
cable for all these systems. 


Smokey's silver anniversary 


Three hundred months ago a new fea- 
ture appeared in POPULAR SCIENCE—a 
“clinic on cars” by Smokey Yunick. And 
“Say, Smokey—” has been a nonstop 
performance in POPULAR SCIENCE ever 
since. In the March 1964 issue Amer- 


ica’s most famous mechanic—then and | 


now—answered 10 questions from 


readers about problems they were hav- | 


ing with cars. Smokey has answered 
thousands of readers’ questions since 
then. At the same time Smokey has 
run a famous truck dealership in Day- 
tona Beach, Fla., where he lives; acted 
as an engineering consultant to major 


| Detroit car manufacturers; traveled 


frequently to remote South American 
jungle locations to trouble-shoot oil- 
well pumping engines; and served as 


| a one-man lobbying organization for 


simplicity in automobiles. 
Nowadays “The Best Damn Garage 


in Town’ is really an independent re- | 
| search and development laboratory. 


It has chassis and engine dynamome- 
ters, a flow bench for measuring engine 


| breathing, and a complete machine 


shop for making prototype parts. 
Smokey has all the basic tools needed 
to develop and refine engine designs. 

Recently Associate Editor Stuart E 
Brown and photographer John B. 
Carnett spent two days with Smokey, 
engaging him in a rambling marathon 


| conversation about all the aspects of 


the modern automobile. 
Smokey is just itching to finish his 


| work on his newest adiabatic engine. 
| He has spent 35 years developing it, 


and his goal is to see the design used in 
production automobiles. Smokey has 


| an unshakeable conviction that gaso- 


line can be used far more efficiently 


Popular 
Science 


than it is at present. This special 
Smokey story begins on page 105. 


Measuring forests 


| A team of scientists from the Univer- 


sity of California, Santa Barbara, is 


| about to embark on a project to mea- 
| sure the forests in the eastern United 
| States. "Despite its importance, no sta- 


tistically valid estimates exist for the 
amount of organic matter contained in 
any major vegetation type throughout 
the world, including forests," says Pro- 
fessor Daniel B. Botkin, who heads the 
new study with his associate, Lloyd G. 
Simpson. Botkin's study could help in 


| predicting global-warming trends that 


may result from the buildup of carbon 


| dioxide in the atmosphere. The UCSB 


scientists say that current estimates 
of organic matter in eastern forests are 
based on subjective expert guesses. | 
Botkin's measurements of other forests 
have shown that such guesses can be > 
seriously misleading. | 


Any-fuel engines 


Last month we told you about a new 
variable fuel control system General | 
Motors is developing. With the new sys- 
tem an engine can burn a variety of 
fuels. Now it has been announced that 
GM will supply 2,220 Chevrolet Cor- 
sicas and Luminas to test methanol 
as an alternate fuel using the new 
system. The Lumina, due on the mar- 
ket later this year, is a four-door ver- 
sion of the GM-10 chassis used in the 


|. Buick Regal, Oldsmobile Cutlass, and 


Pontiac Grand Prix coupes. The test | 
will help GM learn how methanol fuel 
performs under real-world conditions, 


| says GM President Robert C. Stempel. 


What happens if you run low on meth- 
anol with the new cars and can't find a 
station to refill? No problem. The cars 
also burn gasoline or a mixture of 
methanol and gasoline. 


UN" 
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MICROMACHINE 


Microscopic motors, mass-produced with other mechanisms on silicon wafers, promise a 
revolution in tiny machines. These micromachines could supply “muscle,” while micro- 
electronic circuits integrated with them provide “brains.” Potential uses—barely envi- 
sioned at this stage—include medical and manufacturing gear, plus scientific instruments. 


By ROBERT GANNON Photos by Marc Geller 


students are out on the town. But graduate students 

Long-Sheng Fan and Yu-Chong Tai—in blue jeans and 
T-shirts hidden by white smocks, medical caps, and surgi- 
cal gloves—are in the fourth-floor microfabrication lab in 
Cory Hall at the University of California at Berkeley. 

It's quiet here, almost lonely, with only the hum of the 
air-filtration system, a few clickings of automatic equip- 
ment, and an occasional shuffle of clean-room booties. Nei- 
ther student notices the time. They don't care anyway. And 
they certainly wouldn't rather be out drinking beer some- 
where in Berkeley. 

Now, at 2:07 a.m., they're finally ready. Fan slides off 
his stool and stands up, concentrating. Apparatus in place, 
he carefully touches probes to two terminals leading to 
the armature of a stepping motor. He turns up the volt- 
age: 20, 80, 100. 

Suddenly the rotor—with its six spokes, it looks like a 
snowflake—jumps. So does Fan. He touches a second set 
of terminals, and the rotor painfully jerks another step. 
Then the students set another rotor in position and place 
a video camera to record its belabored, twitching rotation. 

len days later, at a prestigious Institute of Electrical 
and Electronics Engineers (IEEE) conference at the plush 
seaside resort of Hilton Head, S.C., Fan plays the tape 
over and over to engineers and scientists crowding around 
a TV set. The interest is intense. As one gray-haired 
engineer who looks as if he's seen it all says with only a 
trace of self consciousness: "This is little like the Wright 
brothers' flight." 


Smaller than a human hair 


i t's after midnight this Friday, June 27, 1988, and lots of 


The reason for the excitement is the size of the motor— 
only about two-thirds the width of a human hair. Some 
10,000 of them could fit into a pea. 

For the last three days the conference members—repre- 
sentatives from industry and academe—had been listen- 
ing to mind-charging reports in the new field of micro- 
fabrication, the sculpting of objects so tiny you can see 
their shapes only under a microscope [“Micromachines,” 
June '84]. 

Then the Berkeley students came along with proof that 
a rotor the size of a fly’s foot can be driven by an electri- 
cal current. And that perhaps climaxed the whole con- 
ference on micromachines. 

What the new microengineers are doing is taking the 
technology of microchip building and changing the objec- 
tive: Instead of fashioning devices that simply shunt elec- 
trons, they're sculpting tiny objects designed to move— 
diaphragms, springs, sliders, cantilever beams, gears, and 
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now driven rotors. Integrated-circuit (IC) technology is es- 
sentially two-dimensional. Micromachining works in three. 
Those in the field call traditional IC people “flatlanders.” 

The field is so new it hasn't even got a proper name— 
microtechnology or micromechanics or micromachining, 
depending on whom you ask. But the excitement is pal- 
pable, and the implications, say those involved in it, stag- 
gering. As electrical engineer Bob Bower of the University 
of California at Davis puts it, "I havent felt this much 
excitement for twenty-five years, not since the early days 
of integrated circuits." Says George Hazelrigg of the Na- 
tional Science Foundation, “We are talking in terms of a 
revolution." 

The movement began in 1981, when transducer experts 
attending a Boston conference gathered to talk about what 
they saw as an emerging field of micromachining. It coa- 
lesced the next year, when Kurt Petersen, then with IBM's 
research division in California (and now executive vice 
president of NovaSensor, a Fremont, Calif., company de- 
voted to microstructures), wrote an IEEE paper summa- 
rizing the field. 


Motor milestone 


The Fan-Tai motor is just the latest step. "The impor- 
tant thing with this motor," says lithe, energetic Richard 
S. Muller, the students' adviser and director of the newly 
named Berkeley Sensor & Actuator Center, *is that now 
we know a rotor this small can work. We had no proof 
before. It's a true milestone; the future now 1s closer." 

What is the future? Blurry. But late at night, when con- 
ference scientists and engineers relax at a Hilton Head 
tavern, they shed some of their cautious reserve, and they 
look ahead a decade or two. They see machines tinier than 
flyspecks—little robots swarming by the thousands— 
cleaning, exploring, repairing. They see minute mechani- 
cal creatures fashioned from single crystals of silicon: work- 
ers that will swarm over the skin of a submarine, scouring; 
that will pour into the inside of a reactor, inspecting; that 
will flood a person's bloodstream to slash away cholesterol 
deposits—and when their energy runs out, will simply 
flush away, unnoticed, through the bladder. 

"The thing is," says NovaSensor's Petersen, “we don't 
really know where all of this will take us. We're only sure 
that we're in the middle of inventing a whole new industry.” 

Others agree. The London-based market-research firm 
Mackintosh International estimates that only one year 
from now micromechanics will be at least a $630-million 
industry. Business Week claims that soaring interest has 
far outstripped the supply of engineers in the field. And 

Continued 


Microtechnology re- 
searchers Richard 
Muller (left), Yu- 
Chong Tai, and 
Long-Sheng Fan 
(front) wear protec- 
tive clothes to mini- 
mize contamination 
of tiny mechanical 
components devel- 
oped at the Berkeley 
Sensor & Actuator 
Center, University of 
California. A silicon 
chip they fabricated 
with 16 micromotors 
on its surface is com- 
pared with the head 
of a pin (above right). 
Close-up of the first 
electrically powered 
micromotor, which 
was developed by the 
team, reveals its 
nearly flat structure 
(left). The central 
eight-arm rotor is 
about 0.002 inch 
across, with rotor 
arms no bigger than 
red blood cells. 
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| MICROMOTOR 


| Electrically powered micromotors are 
driven by electrostatic forces between 
motor elements, not the magnetic fields 
used in most conventional motors. In 
a design from the University of Cali- 
fornia, Berkeley, the whole motor is 
about *i.o of an inch in diameter. To 
drive the micromotor, negative and 
positive voltages are applied to two sta- 
tor poles 180 degrees apart (top). Four 
remaining stators are at ground or zero 
electrical potential. The positive and 
negative stator voltages induce oppos- 
ing charges on the rotor poles nearest 
the stator poles. Next, the negative and 
positive voltages are shifted clockwise 
or counterclockwise to the next set of 
| opposing stators. The four remaining 
stators are now grounded (bottom). As 
a result, the positive potential on the 
stator attracts the negatively charged 
rotor pole while the negative stator at- 
tracts the positive rotor pole. The rotor 
continues to spin as stator potentials 
are switched the same way. 


INCHWORM 


One technique of adding mobility to 
tiny machines has been developed at 
AT&T Bell Laboratories. An “inch- 
worm" device uses piezoelectric-cer- 
amic bars that physically stretch and 
shrink as voltages are applied and re- 
moved. The bars, arranged in a small 
square, have four silicon feet, labeled 
A, B, C, D (top). To make the device 
move along a silicon or other metal sur- 
face, feet A and D are anchored in place 
by applying a voltage between them 
and the coated silicon base. When other 
voltages are applied across thin metal 
layers coating bars AB and DC, they 
lengthen, advancing feet B and C (mid- 
dle). Then feet B and C are anchored, 
feet A and D released, and the voltage 
across the bars is shut off. The bars then 
shrink, pulling feet A and D forward 
(bottom). By repeating the sequence, the 
tiny device advances over a surface. 


LINEAR ACTUATOR 


A linear actuator moves a 
slider arm back and forth. 
One actuator developed in Ja- 
pan is powered by electrosta- 
tic forces and has cylindrical 
electrodes free to roll between 
the slider and striped elec- 
trodes (top). A voltage applied 
to a striped electrode 
near a cylinder pro- 
duces an electric field. 
The electrostatic force 
attracts the roller, ad- 
vancing it and the 
slider in either direc- 
tion (right). The first ,- 
striped electrode acti- 
vated is discharged 
and voltage is applied 
to the next electrode in 
the roller path, contin- 
uing the movement. 
Voltages are applied LAYE 
to activate all the roll- 
ers at once. 


STRIPED 
ELECTRODES 


STRIPED 
ELECTRODE 


| HOW MICROMACHINES WORK: A SAMPLING OF TINY MECHANISMS 


ROLLERS 


STATOR SLIDER 


ELECTRODE ROLLER 


POSITION DETECTOR 


"And that's the exciting thing," adds Kaigham Gabriel, 
an electrical engineer with AT&T Bell Laboratories’ Ma- 
chine Perception Research Department. “The important 
thing is not necessarily that these assemblies are small, 
but that they can be put on wafers by the thousands, and 
that wafers can be produced by the hundreds." 

Whoever masters the techniques will have an enormous 
head start on what is being called the new generation of 
micro devices. Japan, Europe, and the United States are 


now a select panel assembled by the National Science Foun- 
dation (NSF) reports that “mechanical assembly is at the 
same stage that electronics was thirty years ago... ready 
for a revolution in technology and size.” The panel calls 
for a $50-million national laboratory for microdynamics 
development. 

On the other end of the scale, NSF’s Hazelrigg foresees 
the cost of motors like the Berkeley prototype as only one- 
tenth of a cent each, perhaps less. 
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racing to be first. So far, the United States is ahead. 

Because the key sculpting process isn’t radically differ- 
ent from the building of microelectronic elements and the 
essential techniques can be simply copied, the coming in- 
dustry is expected to arrive swiftly. 

Working with now-standard methods of producing mi- 
croelectric circuitry, the new engineers etch patterns on 
semiconductor wafers, and then by selectively depositing 
and eating away the layers, delicately carve bridges and 
diving boards only a few microns thick—about 200 the di- 
ameter of this period. (A micron is one-millionth of a 
meter; human hair averages 75 microns in diameter.) 

They mainly use silicon. It’s astonishingly strong at these 
sizes—comparable to steel—and because it usually is a 
single-crystal material, it can flex without fatigue almost 
indefinitely. And it is piezoresistive. That means that under 
strain its electrical resistance changes—an extraordinar- 
ily useful property for sensing. 

Finished products are already being widely used com- 
mercially. Speck-sized sensors now detect pressure, accel- 
eration, vapors, temperature, sound, even smells. For 
instance, Houston's Millar Instruments mounts two pres- 
sure transducers, spaced two inches apart, near the tip of 
a catheter. Physicians thread the assembly into a heart 
so that the sensors lie on each side of a valve to check 
the pressure gradient. On the tip of another catheter, Millar 
mounts a microtransducer that transmits a burst of 20- 
megahertz ultrasound, then receives echoes from moving 
blood cells, and through doppler, measures their velocity. 

Top-of-the-line autos are using a variety of microsen- 
sors—from acceleration detectors for triggering air bags 
to computerized engine-performance adjusters, and from 
sensors that tell you your tires are low to those that sneer 
when you drive inefficiently. Such sensors have become 
not only elegant, but commonplace. 


Clever actuators 


Trouble is, they're passive. To develop midge-size robots, 
you need "actuators," micromachines that cause other de- 
vices to move. Among the most clever so far: 


e The inchworm. Take four tiny piezoelectric-ceramic 


bars arranged in a square, attach four silicon feet at the 
corners, and set it all on a silicon wafer with a dielectric 
coating. An electrical current will make each leg expand 
or shrink, and by sequencing voltages around the legs, 
you can force the device to walk around on the wafer. Tom 
Poteat and William Trimmer at AT&T Bell Labs did just 
that, and found that the device is accurate enough to align 
optical fiber precisely. 

e Linear actuator. At the University of Tokyo's Insti- 
tute of Industrial Science, Hiroyuki Fujita fashioned a tiny 
cylinder and set it atop a microscopic grid of electrodes. 
When he applied voltage to electrodes on one side of the 
cylinder, the electrostatic force rolled it forward. When he 
charged those in back, the cylinder backed up. 

€ The squid. David Kerns, chairman of Vanderbilt's Elec- 
trical Engineering Department, is working on a self- 
contained free-swimming microrobot. Powered by magnetic 
coupling from an external coil, it will squeeze itself, squirt- 
ing itself forward. . . squidlike. 

All innovative. But for "gnat robots," as the people at 
the Massachusetts Institute of Technology like to call them, 
you need a fast rotary motor. Three institutions— MIT, 
Bell Labs, and U. C. Berkeley—are hot on the trail, and 
all are proceeding along roughly the same paths. 

The researchers see rotary micromotors not simply as 
shrunken versions of conventional magnetic motors, but 


electrostatic units powered by colombic “static electricity" | 


forces. 
For one thing, explains MIT microelectricity expert Ste- 


phen Bart, magnetic motors, with their windings, are too 
complicated to build in micro size. For another, they re- 
quire magnetizable material—iron or nickel—at this point 
too difficult to incorporate on silicon chips. 

But now that the Berkeley motor can humph and croak 
around, the next trick is to get it running smoothly. And 
then come what many see as major problems— but fasci- 
nating puzzles that everyone in the field is eager to ex- 
plore. Says soft-voiced William Trimmer of AT&T, one of 
those in the forefront of microtechnology: “Physical phe- 
nomena on the microscale will probably be as different 
from our everyday experience as are those on a galactic 
scale." 

At submicron levels, for instance, the concept "flat" or 
"smooth" means little, for molecules are lumpy, and so are 
the "edges" of the objects they compose. Air— who knows? 
It might seem like molasses to micromotors. And friction: 
Researchers ask what the word friction really means. 
At these sizes do lubricants lubricate? How does fric- 
tion relate to bearings? In fact, what kind of bearing? 

Berkeley's Muller wonders if his research team has to 

Continued 


SILICON THAT MOVES: HOW TO ETCH A 
PIN JOINT 


J— 2ND POLYSILICON LAYER 


1ST POLYSILICON LAYER 
ROTATING ARM 


Creating a pin joint with a fixed hub and a rotating compo- 
nent involves several etching and deposition steps. A layer 
of glass is first sandwiched between a polysilicon layer and 
a silicon base. Acid is used to etch a hole through the two 
upper layers (top). Next, glass is deposited to seal the edges 
of the hole. An opening is etched through this glass layer 
class at the bottom of the hole, 
v4 exposing the silicon base. 
A second layer of polysili- 
con—the pin—is deposited | 
and fixed to the base (mid- 
dle). When the glass layers 
are etched away, the arm 
formed by the first polysili- 
con layer is free to rotate 
(bottom). Multiple arms 
would form the rotor of a 
micromotor. This pin-joint 
fabrication sequence may 
take place simultaneously 
at thousands of sites on a 
silicon wafer as patterns 
are exposed through a 
template, etched, and then 
recoated. 


1ST POLYSILICON LAYER 


2ND POLYSILICON LAYER 
1ST POLYSILICON LAYER 
ROTATING ARM 
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HUMAN HAIR 
76 MICRONS DIAMETER 


A tiny gear train made at AT&T Bell Labs is powered by a 
narrow gas stream spinning either of two outer gears. 


worry about a motor tearing itself apart. "We know sili- 
con's electrical properties well," he says. *Now we need to 
know its fracture strength, its heat-conducting properties, 
its elasticity. We have to start thinking in terms of the 
effects of friction on elements of incredibly low mass—and 
that's entirely new territory for mechanical study. Right 
now were infants, discovering." 

"Ihe friction issues are probably the most unknown, 
probably the most perplexing, and potentially the most 
devastating," adds MIT's Bart. "As a consequence, most 
people working on these devices say 'Well, let's just let 
the rotor drag. But Ill give you a gut feeling: Somebody 
clever, with a clever idea — which hasn't yet appeared — will 
solve it neatly." 
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This scanning-electron-microscope photo 
shows the stunningly successful use of deep- 
etch X-ray lithography to make 3-D structures. 
The objects (details of less than 2 micron 
are compared with a human hair in the draw- 
ing) were sculpted by Wolfgang Ehrfeld and 
his group at Germany's Karlsruhe Research 
Center. 

The technique uses a synchrotron that ac- 
celerates electrons and develops high-intensity 
X-rays. The short-wavelength X-rays blast 
through a variety of polymer photoresist 
coatings. While portions of the coatings are 
blocked by a mask, the radiation breaks up 
the polymer chains. When dipped in a ‘‘devel- 
oper," what has not been masked is removed. 
Additional metallic plating and etchings can 
produce a mold insert for high-volume repro- 
duction by injection molding. 

The big drawback now is the cost. Syn- 

chrotrons are enormously expensive. 

That's why the United States has 

only a handful—two at Brook- 

haven, another at the University 

of Wisconsin, one more at the Na- 

tional Bureau of Standards, two 
under construction. —R. G. 


"Maybe," says Muller, ^we don't have to worry too much 
about frictional wear. At least that's what some new work 
at Bell suggests." 

He's talking about a minute air-driven turbine fashioned 
by Bell Labs' Trimmer and Gabriel, and fellow researcher 
Mehran Mehregany. A short while ago, at Bell Labs’ 
Pentagon-size facility in Holmdel, N.J., Gabriel showed 
me how it works. I found him in laboratory No. 4b-624, in 
sneakers and dark-gray jeans, hunched over a binocular 
microscope. 

With a pair of tweezers he picked up a tiny chip marked 
with a dot, then slid it onto the slide stage. The 300x 
magnification revealed the dot to be a 160-micron-diameter 
gear with notched teeth the size of red corpuscles. 

When Gabriel blasted it with a jet of air streamed 
through a hypodermic needle, the turbine blurred. No won- 
der. It was spinning at more than 24,000 rpm. 

Air support 

“You'd expect that thing to have sawn right through 
the shaft,” Berkeley's Muller told me later. “That it didn't 
is tantalizingly good news.” One reason it didn't, Gabriel 
believes, is that it spins on a layer of air. 

MIT's Jeffrey Lang points out two other areas of poten- 
tial problems: the stability of those spinning rotors, and 
the control of residual stress (the tendency to warp) in 
polysilicon layers that must be only a micron or two thick. 

And then there's the whole question of power supply. 
Micro batteries? Tiny, single-crystal solar cells? Pneumatic? 
Power radiated from elsewhere? 

When eventually those problems are solved— perhaps 
quickly, perhaps not— what do those with vision foresee? 

One easy job for a micromotor, says Trimmer, is to chop 
a light beam, a fiber-optic shutter. Others see medical 
pumps and gyroscopes. Still others envision full-wall TVs 
made up of half a million tiny screens controlled by 
micromotors. | 

"Or you could build a saw edge into a rotor," says Muller, 
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Magna friage 


Refrigerators work by harnessing a well- 
known thermodynamic principle: a gas gets 
hot when compressed and cools when allowed 
to expand. Now comes an entirely new prin- 
ciple of refrigeration based on an effect of mag- 
netic fields on certain crystals. It can produce 
temperatures approaching absolute zero. 


By JIM SCHEFTER 


ators, a triangular slab of chemically milled stainless 

steel lying on a laboratory bench. It looks like some- 
thing that has been pulled off the front end of a race-car 
engine. Mounted in the center of the assembly is a wheel. 

“Some materials heat up when they become magnet- 
ized,” says Ken Price, a senior staff engineer at Hughes 
Aircraft Co.’s Electro-Optical and Data Systems Group in 
El Segundo, Calif. One such material is a clear crystal 
called gadolinium gallium garnet. The element gadolin- 
ium becomes magnetic at low temperatures. In a crystal- 
line compound it gets hotter when magnetized and cools 
when demagnetized. 

Because of the material’s properties, it can be used to 
move heat from one place to another. The crystals perform 
the same task that gas does in a conventional refrigerator, 
which works like this: A refrigerant gas is compressed 
and sent to a condenser, where it’s cooled and liquefied. 
The refrigerant then passes through a valve that allows 
it to expand to a gas. The expanding gas travels through 
the refrigerator’s evaporator coils, absorbing heat and 
thereby lowering the temperature inside the refrigerator. 

Gas-cycle refrigerators can't get much colder than four 
degrees Kelvin, though. That’s the temperature at which 
helium—the element with the lowest boiling point—be- 
comes a liquid and is no longer effective as a refrigerant. 
But the Hughes magnetic refrigerator can reach temper- 
atures that are even colder—close to absolute zero. That 
makes it ideal for refrigerating the electronics carried 
aboard spacecraft—like the infrared sensors being devel- 
oped to study celestial bodies, monitor weather patterns, 
and detect missile launches. The refrigerator may also be 
used to cool medical research equipment and supercom- 
puter components. And if scientists are able to develop 
new materials that are superconducting at room temper- 
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|: staring at one of the world's first magnetic refriger- 


More than 800 crystal wafers, made from a material that 
heats up when magnetized and cools when demagnetized, 
are bonded to a wheel in the triangular refrigerator, which 
fits into a slot flanked by two powerful magnets. As the 
wheel rotates at about 6 rpm, crystals pass through a 
60,000-gauss magnetic field covering about 120° of the wheel. 
They warm up, releasing heat to helium flowing through a 
heat exchanger. The cooled crystals then rotate out of the 
field and absorb heat from helium passing through another 
loop; this helium becomes a super-cold refrigerant. 
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Hughes Aircraft engineer Ken Price prepares a magnetic 
refrigerator for cooling tests in a vacuum chamber. 


PARALLEL-PLATE EIS 
HEAT EXCHANGER | 


i SPLIT FIELD 
UPERCONDUCTIVE 
HELIUM MAGNET 


MAGNETIC MATERIAL Jf, 


(MAGNETIZED) 

| E = T £i = F = : ; | : | B , b T Mi 
MAGNETIC MATERIAL | ee / A 253 ! ITA -. Ncc 
(DEMAGNETIZED) b^ // f * | | 


" P 
F ji 
H] 


Fon 


SUPERCOOLED 
ELECTRONICS 


HOUSING 


DRAWING BY I {i | IFINSKI 


MARCH 1989 | 93 


SPACE 


A bold step into a new era of manned explo- 
ration, the U.S. space station will be the larg- 
est structure ever put into orbit. The en- 
gineering challenges are formidable. 


By JIM SCHEFTER 
Illustrations by Vincent Di Fate 


a massive glowing ball, larger than Venus and brighter 

than the full moon, rises suddenly from the northwest- 
ern horizon. Moments later, like puppies trailing their mas- 
ter, smaller points of light, first one, then another, appear 
in the same celestial track. 

Climbing swiftly toward the zenith, the spectacular ob- 
jects race southeast, dominating the night sky until they 
fall from view less than seven minutes later. Aboard the 
larger object, comfortably housed in a pod of spacious mod- 
ules and nodes suspended below the midpoint of a mas- 
sive 160-meter girder, eight scientists and astronauts pause 
a moment to glance at city lights twinkling far below. 

If anyone happens to be in one of two cupolas, where 
windows give a 360-degree view, the eight giant solar 
panels—four sprouting from each end section of the long 


l ts just past twilight in the southern United States when 
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a 


girder—will be sparkling with reflected sunlight. The view 
from space never loses its thrill, but a moment is all the 
crew has to spare. There’s work to be done to keep the U.S. 
space station and its racks of experiments and instruments 
operating. 

Inside the smaller objects following about 100 miles be- 
hind, no one is aboard to enjoy the view. The pair are the 
private U.S. Industrial Space Facility and the European 
Man-Tended Free Flyer, both unmanned labs going about 
their automated business of producing strange new mate- 
rials, growing crystals of unearthly size and purity, or sim- 
ply exposing experimental devices to the microgravity of 
space. 

In fact, there may be only one unmanned factory, not 
two. In a move to tie space-station funding to the privately 
built ISE, Congress has delayed and may have inadver- 


tently killed the American lab. Its demise would give the 
European Space Agency a monopoly over automated space 
manufacturing. 

But the space station itself is emerging from its cocoon 
of planning, and its shape can be seen clearly at last. | 
talked with experts at NASA in Washington, D.C., at the 
Marshall Space Flight Center in Huntsville, Ala., where 
the heart of the station—its living quarters and laboratory 
—are to be built, and at the Southern California aero- 
space company where the stations main truss is being 
designed. Here's what I discovered. 

A little more than seven years from now, sometime in 
the fall of 1996, the drama of Americans living and work- 
ing full-time in space will become reality. Not everyone is 
happy. Some scientists and politicians are not convinced 
that a space station is needed, while others complain that 


Orbiting 235 miles above Earth and powered by huge solar 
panels, the space station will allow U.S. and foreign astro- 
nauts to live and work in space on a permanent basis. The 
first phase will be completed by 1997. Then the station will 
continue to evolve as new scientific uses arise. 


its cost will take funding away from planetary and other 
missions. Even so, after more than half a decade of de- 
signing, revising, scheduling, and rescheduling its plans 
to put a large permanent station in orbit around Earth, 
the United States is finally moving ahead firmly with a 
whittled-down, but still impressive, space laboratory. 


What $15 billion will buy 


In current dollars, U.S. funding will be about $15 bil- 
lion. That will buy the station's main structure, solar ar- 
Continued 
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rays, and support hardware. It will also buy four large nodes, 
each with a large interior volume and six ports for con- 
necting living quarters, laboratories, and other modules. 
Two nodes will sprout viewing cupolas outfitted with con- 
trols and data screens to allow astronauts unobstructed 
vision as they operate external systems or guide a shuttle 
into its berth. 

Finally, the price tag includes a mixed set of modules to 
be attached to the nodes—air-lock modules for astronauts 
entering or leaving the station, twin docking tunnels for 
the shuttle, a medium-sized logistics module containing 
much of the station’s operating systems, and two large 
units—a habitation module and a laboratory module—for 
living and working. 

Three more large modules, a laboratory provided by Eu- 
rope and laboratory and logistics modules from Japan, will 
be added during the first phase of construction. And a pair 
of remote manipulator arms, similar to the arm now car- 
ried by the American space shuttle and critical to piecing 
together the station and guiding the shuttle to its berth, 
will be provided by Canada. Total cost of the operational 
station, including both U.S. and international contributions, 
is expected to exceed $20 billion. 

The station was originally planned for full-time occupa- 
tion by scientists and astronauts in 1992. If NASA sticks 
to its current schedule—a timetable that will be affected 
more by future budgets than by technical obstacles—the 
first space-station elements now will be packed into a shut- 
tle payload bay and vaulted into orbit in early 1995. A 
total of 20 shuttle flights running through 1997 will bring 
the first phase of space-station construction to an end. The 
station will then be ready for eight full-time residents. 


Private space facilities 


The one or two unmanned space factories now planned 
complete the space-station system. If current plans arent 
derailed in Congress, the privately owned U.S. Industrial 
Space Facility—or something similar called the Commer- 
cially Developed Space Facility (CDSF)— will be carried 
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into orbit in 1993 or ‘94. But as this article goes to press, 
its fate is a major question mark. 

The Europeans are more certain. They expect to launch 
their own man-tended free-flyer facility to join the space- 
station armada in late 1996 or early 1997. 

Former astronaut Joseph Allen calls the ISF a “toolshed.” 
Pioneer space designer Maxime Faget calls it “a pathfinder 
for the space station.” NASA isn’t sure, but is caught in the 
middle of an argument over its worth. 

“It would carry experimental racks identical to the sta- 
tion,” said Faget, now chief executive officer of Space In- 
dustries in Houston, which designed and may orbit the little 
lab. Faget knows how to make things work in space. He's a 
pioneer whose designs for NASA strongly influenced every 
manned space program from Mercury to the shuttle. 

Faget began pushing the ISF concept after retiring from 
NASA in 1981. He was later joined by Allen, now presi- 
dent of Space Industries, and others who saw a niche in 
space for private industry. 

On paper (most of the design and engineering is com- 
pleted and the craft is ready to be built) the ISF is a 
$1-billion pressurized tube with solar-panel wings, sort of 
an unmanned mini-laboratory. With a 14V5-foot diameter 
and 2,500 cubic feet of internal volume, it could be carried 
into orbit by a single space shuttle, already filled with self- 
contained space experiments and autonomous systems for 
materials processing. 

After leaving the shuttle bay, a pair of 100-foot solar ar- 
rays, providing up to 10.8 kilowatts of power, would deploy 
and the ISF’s automated equipment would begin to work. 
The lab’s interior would be pressurized but unmanned. Once 
every four to six months, it would be docked to a visiting 
shuttle. Astronaut crews would spend a day or two retriev- 
ing and replacing equipment, then leave the ISF to its lonely 
autonomy. 

In concept, the facility has the same relationship to the 
space station that a pickup truck has to an 18-wheeler. 
But its future is now tied to the bigger program. 

Faget foresaw that a privately owned laboratory would 
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Assembly plan calls for astronauts to leave a stable, fully 
powered section of the space station in orbit after the first 
mission (1). Truss elements go together to make three bays 
to which electronics packages, fuel-storage tanks, solar pan- 
els, and a mobile transporter— which moves along the truss 
like a trolley car and will eventually carry a robot arm— 
are attached. A pivot joint allows the solar panels to turn 
for maximum exposure to the sun. A large thermal radia- 


96 | POPULAR SCIENCE 


tor bleeds heat from the solar module. 

After only four assembly missions, the U.S. space station 
has grown to about half of its final size (2). The pressurized 
laboratory module allows “man-tended capability" with as- 
tronauts working inside part-time. The device protruding 
from the lab module is a shuttle docking adapter and tun- 
nel. Control gyros mninnin the station's attitude in space. 

The station can be permanently occupied by four or more 


be used by fee-paying companies or university science de- 
partments for micro-gravity experiments and perhaps even 
small-scale production of pharmaceuticals or other mate- 
rials. But private customers have been slow to sign up. In 
early 1988 President Reagan told NASA to take out a 
$700-million lease on much of the ISF and to begin using 
it in space in 1993, several years before the space station 
would be ready. NASA balked, then agreed on the condi- 
tion that bids for building the little lab—now to be called 
the Commercially Developed Space Facility—be open to 
all. At that point only Faget’s Space Industries team, which 
included Boeing and General Electric, seemed likely to bid. 

Before NASA could follow through, Congress tied up the 
Industrial Space Facility by ordering its lease costs sub- 
tracted from space-station funds. Months of anguished and 
futile negotiation followed. In the end no real decision was 
made. With Congressional blessing, NASA ordered two more 
studies on the ISF and its usefulness. These reports will 
not be delivered until the middle of this year at the earliest. 

If the Industrial Space Facility or Commercially Devel- 
oped Space Facility is ever built, it will ultimately be moved 
into a trailing orbit behind the space station—close enough 
to be visited by shuttle crews, but far enough away to avoid 
contamination. 

“Racks could be substituted back and forth between the 
space station and the ISF, so there's a strong incentive to 
use both,” Faget said. "But the two are not the same.” 


Technology hurdles 


With the ISF argument pushed to one side, NASA and 
aerospace-industry engineers face a few key technology hur- 
dles before they can build the big station. One of them is 
critical. “We'll have a crew of eight with shuttle resupply 
missions every ninety days or so," said William R. Hum- 
phries, chief of the Life Support Branch at the Marshall 
Space Flight Center. *But the shuttle has a limited pay- 
load, so we're closing all the loops on the station.” That 
means recycling water and oxygen, using new technolo- 
gies never tried in space. "All the carbon dioxide will be 


captured and cleaned, with oxygen returned to the cabin 
and carbon thrown away. Water will be cleaned and re- 
cycled in separate systems for potable and hygiene water." 

The latter would be used in the stations clothes- and 
dishwashers, for showers, shaving, and other non-con- 
sumption activities. Even urine will be collected, cleansed, 
and put into the hygiene water system. 

Water use totals 50 to 55 pounds per day for each crew 
member, Humphries said. "To replace it all would require 
five or six shuttle flights a year, just for water alone." 
Reclaiming water 

Instead, NASA and numbers of contractors are develop- 
ing systems to reclaim, purify, and reuse every drop of water 
and every molecule of oxygen. Competing technologies will 
be evaluated and the best selected for full-scale develop- 
ment beginning next year, Humphries said. Even the meth- 
ane gas generated by solid wastes might be useful as a fuel 
for the small rockets that help keep the station in orbit. 

Initial results all look good, Humphries told me. "If this 


works out, there will be no water or oxygen resupply needed 


for the crew, and only occasionally for some experiments." 

Other parts of the space station use existing technolo- 
gies. Still, it will take 20 complex shuttle missions to get 
everything into space and assembled. When it's complete, 
the station will have a pod of pressurized modules slung 
under a long truss with solar panels at each end and a 
variety of other equipment attached above, below, and in- 
side the truss. 

"The first two flights will be the most difficult," said Dan- 
iel H. Herman, the program's chief engineer at NASA head- 
quarters. "The truss has to be put together and the large 
solar arrays deployed. Once that's done, you have a com- 
pletely functioning space structure, and you can relax." 

In NASA's latest plan, astronauts on those flights will 
put together half of an orbiting erector set by assembling 
the first 60 meters of a massive truss. They'll also attach 
the first solar panels, electronics modules, attitude-control 

Continued 
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people after the thirteenth assembly mission, which adds a 
large pressurized supply room (the logistics module) and 
several external supply carriers and pallets (3). In addition 
to extending the truss to its full 120-meter length, astro- 
nauts have installed additional solar panels, radiators, tank 
farms, and most major electronics and communications 


packages on flights 5 through 12. The U.S. habitation mod- 


ule is delivered and connected on the ninth 
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lowed by additional pressurized nodes and a cupola on 
missions 10 and 11. On some missions, most of the work is 
indoors as astronauts outfit modules with racks of scientific 
gear and equipment for day-to-day life in space. 

After 20 shuttle flights, finally 
residents, the U.S. space static 
main liv 
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thrusters, antennas, and other systems. The truss’s open 
network of tubes will have a five-meter cross section and 
be loaded with equipment. 

Putting it together will challenge the stamina and dex- 
terity of astronauts assigned to the task. But both NASA 
engineers and experts at McDonnell Douglas Space Sys- 
tems Co. in Huntington Beach, Calif., say that the job is 
within current technology. In late 1987 the company won 
the contract to design and build the truss and its support 
hardware. 

“The truss will be carried up in the shuttle as a rack of 
poles,” said George V. Butler, executive director of McDon- 
nell Douglas's space station division. “Each pole will be 
labeled in sequence, and the astronauts will just put them 
together.” 

That scheme, company engineers decided, produces a truss 
that is stronger and more versatile than an erectable unit 
that would be launched in a folded configuration, then be 
extended or deployed in orbit. With the McDonnell Doug- 
las system, only four separate components are needed—a 
five-meter pole for vertical and horizontal members, a 
7.07-meter pole for diagonals, a small screw-in joist, and a 
ball joint that connects everything together. 


Construction hardware 


I looked at a full-scale mock-up of a truss section in Hunt- 
ington Beach and marveled at its simplicity. "This is just 
one of three or four possibilities,” Butler cautioned. “These 
are aluminum poles with an aluminum ball joint. But we're 
also looking at carbon-fiber poles and several other joint 
designs.” 

The final decision, he told me, will be made this year. 
The mock-up design looked good to me. The melon-sized 
ball joints were solid aluminum, each with 24 threaded 
holes drilled in precise “orbits” around its circumference. 
To build a truss, an astronaut would first screw an alumi- 
num joist— a thick rod about five inches long with one end 
flanged and the other end a bolt—into one of the holes. A 
notched structural pole then would fit into the joist flange. 
Finally, the astronaut would pull down a locking sleeve 
prefitted over the end of the pole and with a quick twist 
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Key modules for the space sta- 
tion (left) include habitation, 
with astronauts shown in rest 
\ and work areas (top center); 
laboratory (below habitation 
module); logistics, used for stor- 
age and transport of equip- 
. ment and supplies (far left); and 
nodes for interconnections. A 
' viewing cupola appears at far 
right in this Boeing concept. 
Computer-aided design (see 
below) is used at the Marshall 
Space Flight Center for module 
planning. 
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secure it tightly to the joist. After that, construction 1s sim- 
ply a matter of extending the structure by adding more 
joints and joists, then attaching primary or diagonal poles. 

At the busiest corners, eight poles—four primary and 
four diagonal— would be attached to a single joint. That 
leaves 16 more threaded holes for attaching other equip- 
ment including support structures that eventually will carry 
the pressurized modules, solar arrays, external space-station 
systems, and scientific hardware. Every hole won't be used, 
so the design is capable of growth and modification during 
the station's planned 30-year lifetime. 

"It's a Tinkertoy setup," Butler told me. "It's a good en- 
gineering challenge, but not a big technical challenge." 

On the first assembly mission in 1995, astronauts will 
plug together about 10 meters of truss, then install a pivot 
assembly about five meters wide. Beyond that point, they'll 
build another 15 meters of truss and install and deploy a 
pair of solar arrays. When unfurled, each array will stretch 
about 29 meters out from the truss.. They'll produce peak 
power of about 18.75 kilowatts. The pivot, Butler explained, 
will allow the panels to track the sun while everything 
inboard of the pivot remains stable. 

The first construction mission still won't be done. With 
the truss built, astronauts will return to the shuttle's pay- 
load bay and retrieve additional items. They'll install a 
telerobotic servicer platform that will eventually carry the 
robotic arm and move back and forth along the truss like a 
trolley car on rails. They'll also install the first of four tank 
farms for attitude-control fuel and other liquids, several 
avionics packages, a thermal radiator, and utility lines. 

In space-station terms, utilities include fuel lines from 


tank farms to attitude-control rockets, water lines, main 
power lines bringing electricity from the solar arrays to 
distribution points, and a variety of data and communica- 


“Our biggest innovation is how the astronauts will in- 
stall the utilities,” Butler said. “Once you have all this real 
estate out there, there was a real question about that. We 
solved it by putting all the utility lines on a single big 
reel.” 

Butler pointed to a reel nearly 15 feet in diameter—the 
size was chosen to fit snugly in the shuttle payload bay— 
sitting at one end of the truss mock-up. I saw a row of 
linked trays containing the complete 
set of utility lines stretching out from 
the reel and ready to be fastened on 
the inside of the truss. At regular in- 
tervals, the trays included distribution é é 
points with plugs, valves, and outlets | | 
where utilities could be tapped and fed 
into space-station systems. 

"It's not difficult to deploy," Butler 
said. “It will be power driven, and as 
the astronauts assemble the truss, 
they'll just pay out the utilities off the 
reel. 

“We've had astronauts deploying util- 
ities in the tank [an underwater facil- 
ity where zero gravity can be simu- 
lated], and they say that it will be even 
easier in space where there's no drag 
from the water." 

With the basic scenario in hand, 
McDonnell Douglas and NASA will 
work out the fine detail of space con- 
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ments to let my mind, if not my body, adjust to weightless- 
ness. Engineers designing the modules' interiors face the 
same problem. The people who will live three to six months 


The railway-car analogy, I realized, was apt. The module 
has a long center aisle, 84 inches wide, surrounded on all 
sides by cabinets, cupboards, doors and drawers, scientific 
stations, recessed workbenches, and control panels. Four 
long rows of diffused lights—one at each edge of "floor" 
and “ceiling” —stretch down the aisle, giving the lab a bright 
but not glaring interior. 

To help the crew maintain some sense of up and down, 
the major lab hardware is installed on 
the walls and the “floor” is a darker 
color than the "ceiling." Standardiza- 
tion 1s a key to both building and op- 
erating the station. Everything inside 
any of the modules comes prefitted in 
a standard rack, 42 inches wide, with 
its shape molded to fit snugly against 
the module's curved outer walls and 
adjacent racks. 

Exactlv what will be installed in the 
laboratory —NASA calls it.“stuffing” 
—wont be decided until later this year. 
But the final installation will differ 
from the mock-up only in detail. "It 
will be a multi-discipline lab," said 
Walter V. Wood, NASA's project man- 
ager for the lab. "The physical sciences 
part ofthe lab will deal primarily with 
the micro-gravity environment and 
materials processing." 

As I walked through the lab, I saw 
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By STEVEN ASHLEY 
Illustrations by Jana Brenning 


ith the casual air of a home- 
W one: who is filling his lawn 
spreader with grass seed, Tom 
Gould hefts a brown paper sack to the 
top of an upright section of eight-inch 
plastic pipe and starts to pour. BB-size 
pellets flow into the white cylinder 
until they cover a short metal pipe 
that’s standing at the bottom of the 
enclosure. After placing the bag on the 
ground, Gould reaches down to spread 
the white granules around the inte- 
rior. From his placid expression, you'd 
never know that he’s sticking his hand 
into a 20-pound pile of high explosives. 
“That stuff looks like fertilizer,” I 
remark as the explosives technician 
checks over the apparatus. “It is,” 
Gould replies, absently stroking his 
beard. “It’s pelletized ammonium ni- 
trate, a fertilizer, mixed with fuel oil— 
ANFO, for short,” he notes in the soft 
measured tones that seem to charac- 
terize the speech of many staff mem- 
bers at the New Mexico Institute for 
Mining and Technology’s Center for 
Explosives Technology Research 
(CETR). When I make this observa- 
tion, Gould smiles slowly and then 
says, “That may well be so. In a busi- 
ness like this, you have to think things 
out beforehand; you just don't get 
many chances to make a mistake." 
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At CETI 


R the business is bombs, 
blasts, bangs, and booms. The Socorro, 
N.M., campus, which extends over a 
barren range of high desert mountains 
suited for testing explosives, is just up 
the Rio Grande from the Trinity site— 
where the first atomic weapon was 
detonated. In 1983 the State of New 
Mexico, provided money for CETR's 
establishment. The Department of 
Defense, the National Science 
Foundation, Sandia and Los Alamos 
National Laboratories, and other gov- 
ernmental and industrial organiza- 
tions now fund explosives research 
projects there. 


Explosive metallurgy 


For years explosives have been used 
in metal manufacturing. In one appli- 
cation they bond hard-to-weld metals 
to one another. For instance, when sil- 
ver was removed from U.S. coins sev- 
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eral years ago, much of the so-called 
"sandwich metal" that replaced it was 
formed by using explosive sheets to 
slam metal slabs together and bond 
them. 

Interestingly, several artists work- 
ing at New Mexico Tech have adapted 
similar techniques to create art. This 
"detonography" technique involves a 


single sheet of metal, which is projected 
at supersonic speeds against a sculp- 
tured plaster mandrel by the firing of 
an explosive sheet. The design cast into 
the mandrel transfers to the metal . 
sheet, yielding a handsome bas relief. 

Lately, CETR researchers have been 
using explosives a little differently— 
to make, rather than bond or deform, 


Most explosives are used to destroy things. 
But they can also create them. Researchers 
at New Mexico Tech are tailoring explosives 
to produce shock-wave “hammers” that can 
instantly forge super-hard metal and ceramic 
powders into ultra-high-performance solids. 
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Using technology 
developed for the 
first atomic bomb 
and adapted for 
use at New Mex- 
ico Tech, the 
shock-compres- 
sion device shown 
to the right sub- 
jects samples to 
transient pres- 
sures of up to one 
million times that 
of the atmosphere. 
At the top is a 
"lens" consisting 
of two concentric 
cones of explo- 
sives with dif- 
fering detonation 
speeds. When de- 
tonated at the apex, their explosions progress at different rates, combining to 
produce a planar shock-wave front. This hammerlike wave drives the flyer plate 
down against the powder-sample cylinders at a speed of a mile per second and 
compacts the contents. The diagram at top left depicts the flat shock wave as it 
compresses the powder particles with force sufficient to melt their outer surfaces. 


, FLYER PLATE 
SPACER 


metals and ceramics themselves. By 


hitting powders with explosive shock - 


waves that work like giant instanta- 
neous mechanical presses, the parti- 
cles can be fused into solids that are 
difficult to make otherwise. 

“It turns out that certain high-per- 
formance materials such as hard ce- 
ramics and what are called rapidly 


solidified metals cannot be consolidated 
from powders by other means,” ex- 
plains Naresh Thadhani, an assistant 
research professor at New Mexico 
Tech. “Ceramics are good at resisting 
compression and heat,” he says. “And 
rapidly solidified alloys, produced by 
instantly ‘freezing’ small drops of the 
molten metal into tiny hard particles, 
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The cylindrical shock-compression apparatus shown above 
surrounds the powder sample with explosive pellets. Upon 
detonation, the explosives cause the sample material to 
implode, compacting the powder granules into a solid. 
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will separate into their elemental con- 
stituents if they're heated too long. But 
both types of materials can be consoli- 
dated into bulk forms by explosive com- 
paction. When the particles are forced 
together under tremendous pressure, 
the surfaces melt, then solidify quickly, 
bonding them together.” 

Continued 
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Thadhani and I are now standing in- 
side a concrete bunker that’s buried 
beneath the clearing where Gould is 
finishing assembling the experimen- 
tal charge. CETR staffers call this test 
site Big Eagle. The low-lighted blast 
shelter is filled with conduits, detona- 
tion triggers, timing devices, data re- 
corders, and computers. In addition, it 
has a periscope and two ultra-high- 
speed cameras to film the experiments. 

“Under shock compression,” Thad- 
hani continues, “interesting chemical 
reactions can occur. For instance, nor- 
mally incompatible metals such as ti- 
tanium and aluminum react under ex- 
plosive shock to form titanium alumi- 
nide, an extremely lightweight, strong, 
and heat-resistant intermetallic alloy 
that’s being considered for use in the 
skins of future hypersonic airplanes. 
In fact, that's what were making in 
today's shot." 

Amidst Thadhani's short discourse, 
Marc Meyers, CETR’s associate direc- 
tor, moves out of the bright desert sun- 
shine, past the heavy steel-plate door, 
and into the shady bunker. *Of course, 
that's not all we're fabricating with ex- 
plosives," Meyers adds as he lounges 
against a concrete-block wall. "Other 
materials include nickel-base super- 
alloys for jet engines and aluminum- 
lithium alloys—light, stiff airframe 
materials. The list goes on: super-tough 
diamond and cubic boron nitride cut- 
ting tools, gallium arsenide semicon- 
ductors, ultra-hard boron carbide and 
titanium diboride ceramic plates for 
tank armor, even the new high-tem- 
perature superconductors. With suf- 
ficient understanding of the process, 
we think that it’s possible to scale the 
techniques up for economical industrial 
use.” 


Not just a big boom 


“All this work comes from increased 
understanding of explosions,” Meyers 
says. “When you look at a big explo- 
sion, you see a big boom in which lots 
of energy is released in a matter of 
micro- or nanoseconds. That’s fine if 
you re just blowing something up. But 
if you want a controlled explosion, you 
need to see what’s happening in there. 
With new diagnostic tools from the 
fields of chemistry and fluid mechan- 
ics, we re finding a logical, ordered se- 
quence of events that we can describe 
quantitatively. Once we understand 
what's going on in an explosion, we can 
try to use this energy for our own 
purposes." 

By now Gould, two other technicians, 
and Jim Kough, the graduate student 
whose experiment were going to wit- 
ness, have entered the underground en- 
closure to set up the equipment for the 
shot. The three of us decide to survey 
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the test site above. The test apparatus 
sits in a clearing at the base of a small 
valley. Piles of splintered wood, twisted 
rusty metal, and other debris dot the 
dusty plateau. 

Thadhani kneels down to describe 
the apparatus: "Basically, we have the 
loose metal powder inside a metal cyl- 
inder that's surrounded by the explo- 
sive ANFO. All this is contained in the 
plastic pipe. On the side here there are 
sensors that report the progress of the 
shock wave to the computer.” He points 
at wires leading to a cable that snakes 
across the ground to a hole where it 
dives into the bunker's roof. "When 
Tom gets back up here, he'll install the 
detonator and we'll be ready to go.” 


Zero hour 


Ten minutes later the stone-strewn 
valley is still. Nothing moves, not even 
a stray dust devil. Barely visible among 
the dun-colored rock slides, cacti, and 
creosote bushes, the bunker crouches 
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below the relentless sun. Save for 
Kough and me, everyone is inside. 
From our perch among some large 
boulders several hundred feet down the 
dirt access road, my telephoto lens can 
just make out the white cylinder stand- 
ing alone in the clearing that roofs the 
bunker. 

Off to the right a siren sounds for a 
couple of seconds as a red light flashes. 
The horn's echoes are just fading into 
the surrounding hills when a flame 
erupts momentarily from the white cyl- 
inder. Instantly the cylinder disappears 
and is covered by a roiling cloud of gray 
dust and smoke. Then, following a 
short pause, the loud rumble of the 
blast arrives. The cloud continues to 
rise until it fills the valley. 

Asthe dust settles, the massive door 
to the bomb shelter opens and several 
figures emerge. By the time we reach 


ground zero, the others are hunkered 
down near where the white cylinder 
once sat. Now there's a lunarlike cra- 
ter dug out of the gray dust. 

After picking through the dirt for a 
few moments with long tongs, Kough 
lifts up a five-inch-long blackened 
metal bar. It still smokes a bit from 
the blast. 


Cracking conundrum 


Back in a classroom on the New 
Mexico Tech campus, a small well- 
watered enclave of green grass, trees, 
and low school buildings sitting amid 
the dry desert, Meyers and Thadhani 
show me a series of explosively com- 
pacted samples. 

“You can see that many of these bars 
have cracks in them," Meyers says. "It's 
our biggest problem. The cracks arise 
when the initial compressive shock 
waves reach outer surfaces. The sur- 
faces reflect back tensile stress waves 
that crack the now-solid metal." 

"That's why we use ANFO for the 
explosive," the researcher explains. 
"ANFO has about half the detonation 
velocity of TNT, which means it pro- 
duces a gentler shock. We also try to 
trip the wave with the appropriate ge- 
ometry. But it's not enough. 

“We're working on two techniques 
that we think will help us solve this 
post-shock cracking phenomenon," he 
continues. "The first method is to pre- 
heat the powder just enough to make 
it a bit more ductile, which reduces the 
chance of cracking. The other way is 
to mix elemental powders, such as 
straight titanium and aluminum, with 
the rapidly solidified intermetallic par- 
ticles. The shock causes the elements 
to react chemically, which produces 
enough heat to increase ductility and 
thus minimize cracking." 

Thadhani pads out of the room and 
returns holding a lab thermos that's 
giving off what looks like steam. “Now 
for the piéce de résistance," he says 
with a grin. He pours a steamy liquid 
into a styrofoam container. “Liquid 
nitrogen.” Thadhani places a small 
black disc into the container. “Super- 


conducting ceramic,” he says imitating 


a magicians spiel. “We compacted the 
powder in one step with explosives.” 
Thadhani picks up the disc with for- 
ceps and places it above a small mag- 
net on the table. Like magic, the disc 
hangs in the air. 

"It shows that we did make super- 
conducting ceramic," Meyers says. 
"One concept has us digging a long 
ditch, pouring the ceramic precursors 
into it, and then explosives. Afterward 
you detonate the explosives, and the 
shock forms superconducting cable 
in situ in the ground." It's a nice 
idea. B 


esa 
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Say, Smokey: What's the 


car engine of the future? 


It was 25 years ago this month that veteran race mechanic 
and engine maestro Smokey Yunick began offering the read- 
ers of PoPULAR SCIENCE advice on how to debug their ailing 
vehicles. To mark his silver anniversary, the editors asked 
the straight-talking Floridian how the automobile— past, 
present, and future—looks to him. He forecasts a blueprint 
for the compact, efficient engine of the year 2000, and reflects 
on automotive issues from computerization to air pollution. 


rowing up on a farm in 
E Neshaminy, Pa. Henry Yu- 
nick was fascinated with 


things mechanical. By the time he was 
about 13 years old he had cobbled to- 
gether a makeshift tractor from an old 
Dodge car, the rear axle from a Ford 
Model T truck, and some other parts. 
He soon found work as a machinist 
and welder. A strong-running but oil- 
burning Indian motorcycle the young 


Yunick piloted inspired. a race-track 
announcer to give him the nickname 
"Smokey" It stuck. 

At age 16 he joined the Army Air 
Corps and spent 4*/» years flying bomb- 
ers in World War II. On a cross-country 
flight he glimpsed Daytona Beach from 
the air and decided it was the place to 
live after the war. 

Smokey made a name for himself in 


the late 1940s as a builder of winning | 


race cars, beginning with Hudson Hor- 
nets and moving on to put Chevrolets, 
Fords, and other makes into the win- 
ner's circle at the top stock-car ovals 
around the country. He earned a rep- 
utation as a wily rule bender who kept 
pre-race technical inspectors up all 
night scrutinizing mechanical details 
that usually met the letter, if not the 
spirit, of the regulations. He built a 

Continued 
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number of cars for the Indianapolis 
500, including an unorthodox “capsule 
car" in 1963 that placed the driver in 
a separate pod alongside the main body 
for reduced drag and better weight 
balance. 

In addition to his racing activities, 
Smokey ran a car, truck, and diesel- 
equipment repair business in Daytona 
Beach known as “The Best Damn Ga- 
rage in Town." He has also done a 
steady stream of contract engineering 
jobs, many of them involving engine 
development, for Detroit auto makers. 
Currently on the front burner is his 
“adiabatic” hot-vapor engine, which is 
designed to improve power and fuel 
efficiency by recycling heat that con- 
ventional engines throw away. An ear- 
lier phase of the project was featured 
on the cover of PoPULAR SCIENCE in April 
1983. Smokey began his long associa- 
tion with the magazine in March 1964, 
when his "Say, Smokey—" question- 
and-answer column first appeared. 

The veteran builder of monster rac- 
ing engines drives to work in a 1980 
Ford Fiesta, which he likes because it's 
"simple, fuel-efficient, and it works. 
That's all I need." Long known as a 
gadfly with harsh words for the ways 
of big car companies, he also worries 
about environmental damage caused 
by fossil fuels. With Deputy Dog, his 
pony-sized Great Dane, sprawled feet- 
up across the floor, Smokey recently set- 
tled down in his grimy book-lined office 
for a marathon conversation with As- 
sociate Editor Stuart E Brown, who has 
deleted the expletives. 


SMOKEY ON 


... the efficient engine of the 
year 2000 


This is my design for a three-cylinder 
2.5-liter engine that will get you from 
point A to point B using only two- 
thirds of the fuel the same-size engine 
uses today. It does this by recycling 
some of the heat energy that's nor- 
mally thrown away by the cooling and 
exhaust systems, and using it to im- 
prove combustion efficiency. Depend- 
ing on how it's tuned, the motor could 
develop from 200 to 300 horsepower, 
while getting from 50 to 70 mpg. It will 
weigh only about 150 pounds and be 
able to meet all planned emissions 
standards. There's no reason this en- 
gine couldnt be in mass production in 
the year 2000. All of the technology is 
available now. 

The engine sketched here represents 
the fourth generation of "hot-vapor" 
or adiabatic designs I've developea 
over the past 35 years. I expect to catch 
a lot of flak about the way I put the 
heat back in the front end of the motor, 
and I wouldn't be surprised to see some- 
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body else figure out a better way to do 
it. But the basic principle isn’t going 
to change: We've got to quit running 
away from heat because, man, that's 
backwards. We pay to make the heat, 
so why not use it? 

A standard cooling system pulls one- 
third of the heat out of the engine and 
transfers it to the air, where it doesn't 
turn any wheels. Another third blows 
out the exhaust pipe. Our best en- 
gines today are only around 30 percent 
efficient. By throwing away less heat 
energy, this one gets about 35 percent 
efficiency. 

First, it's a two-cycle power plant. 
Why would we want to make two revo- 
lutions of the crankshaft to get one 
power stroke if there's any way to avoid 
it? I use a pressurized lubrication sys- 
tem that lets the engine run on straight 
gasoline— not like a chain saw, where 
you mix oil with gas. This helps it to 
meet exhaust-emission rules. 

In a two-cycle you essentially make 
twice as much power by firing twice 
as often as the same-size four-cycle en- 
gine. My engine is supercharged so 
that adequate fuel-air mixture can be 
loaded and exhaust unloaded in the 
short time available during one engine 
revolution. A Roots-type supercharger 
gives the intake air a push at crank- 
ing speed and at very low engine 
speeds. As engine speed picks up, the 
supercharger declutches and a modi- 
fied turbocharger takes over. Incoming 
air runs through a bypass duct around 
the supercharger when it’s shut off. 

Fuel is added by a simple throttle- 
body fuel injector that sits on top of a 
double-walled preheating chamber. Hot 
coolant from the cooling system circu- 
lates between the chamber’s walls, 
heating the fuel-air mixture to about 
200 degrees F as it passes through. 

Next the mixture enters the modified 
turbocharger—lI like to call it a ho- 
mogenizer—that has exhaust-heated 
double walls in its impeller section, the 
part that feeds the engine. As it’s spun 
through the impeller at up to 200,000 
rpm and hits the hot turbo housing, 
the fuel and air get thoroughly and 
evenly vaporized. The hot vapor is now 
heated to about 275 degrees F. 

The intake manifold is also double- 
walled and heated by exhaust. On its 
way through the manifold, the vapor 
picks up some more heat and enters 
the engine at about 300 degrees F This 
rapid three-stage heating and mixing 
process lets the mixture burn com- 
pletely inside the engine without any 
knock or detonation—the uncontrolled 
combustion that can blow a hole right 
through a piston. 

The fuel vapor produced by this sys- 
tem won't detonate until it reaches 400 
degrees F. Fuel mixtures delivered by 


This is a 2.5-liter four cylinder GM 
"Iron Duke" engine converted to my 
first-phase hot-vapor design. It makes 
250 hp at 5,200 rpm and 270 pound-feet 
of torque at 2,800 rpm. The motor meets 
1988 emissions standards. 


conventional carburetors and fuel in- 
jectors begin to detonate at only 235 
degrees. I believe that’s because they 
don’t vaporize all the fuel, causing it 
to burn unevenly and incompletely. I’m 
sure I'll hear arguments on this. 

Most two-cycles take in fuel and let 
out exhaust through port windows cut 
into the cylinder walls. This one's dif- 
ferent. It breathes through rectangu- 
lar slots in the roof of the combustion 
chamber. The fuel vapor is piped in and 
exhaust is channeled out through hol- 
low rotating valve sleeves with cutouts 
that match up with the slots in the cyl- 
inder head. The valve sleeves are belt 
driven and turn inside close-fitting 
tubes, with a thin film of oil main- 
tained between them. They create very 
little friction compared with four-cycle 
poppet valves, springs, and cams, and 
are simpler to manufacture. 

This engine runs hotter than a con- 
ventional one, so it uses a high- 
temperature-rated synthetic lubricant, 
and several components are made from 
silicon-carbide ceramic material rein- 
forced with fibers or metal “whiskers.” 
The intake and exhaust valve sleeves 
and tubes, the pistons, the wrist pins, 
and the cylinder-liner sleeves are made 
this way. I’ve tested this stuff, and it’s 
ready to be used for these kinds of hot- 
running parts. The piston crown and 
the combustion-chamber roof have 
mating *yin-yang" surfaces that cre- 
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ate a spiral combustion pattern; this 
helps burn the fuel completely. 

Who needs leaky head gaskets? 
That's why l've designed the head and 
cylinder block as a one-piece casting. 
It bolts onto a compact cast-aluminum 
crankcase. I use a racing-type dry- 
sump lubrication system that stores 
most of the engine's eight-quart oil sup- 
ply in a finned external tank that cools 
the oil before it recirculates through 
the internal lubrication passages. 

Dry-sump systems are dead reliable 
and avoid the horsepower loss and 
senseless heating caused by the crank- 
shaft thrashing around in a bath of oil. 
They also make for a flat-bottomed en- 
gine that can sit several inches lower 
in the car for a better center of grav- 
ity. This lets the stylists design a body 
with a sloping, aerodynamic hood line. 


SUPERCHARGER 
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On its way into the oil tank, the lu- 
bricant goes through a filter that 
cleanses all of the oil. Most oil filters 
today have a bypass valve that routes 
some of the lubricant around the filter 
when pressure is high or when the 
filter clogs. I say you should always 
filter all the oil. When the oil leaves the 
tank, it runs through a pre-oiler can- 
ister that retains % quart of oil under 
pressure when the engine is shut off. 

The next time you turn on the igni- 
tion key, a solenoid opens, charging the 
engine with oil before it starts. A pres- 
sure switch won't give the engine an 
ignition spark to run until it senses 
oil pressure in the system. This is an 
engine that just won't start unless it 
has plenty of clean oil at the proper 


pressure, and it's going to last a hell | 


ofa lot longer than what you see today. 
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This cutaway drawing 
shows the internal features 
of Smokey’s fourth-gener- 
ation hot-vapor engine de- 
sign. For details, see text. 


PAINTING BY CHUCK BRAUN 


An ignition transformer takes cur- 
rent from the battery and sends it to 
individual ignition coils at each cylin- 
der. The coils feed high-amperage low- 
voltage current into igniters that look 
a lot like spark plugs. These igniters 
have an electrically charged cavity that 
reacts the fuel-air mixture in the cyl- 
inder when the piston has reached the 
optimum point for best thermal effi- 
ciency. This point is determined by 
temperature, pressure, engine speed, 
fuel quality, and igniter location. 

This type of ignition system is sim- 
ple because it requires no distributor 
or advance mechanism to trigger the 
spark. It helps efficiency by letting the 
engine run extremely lean during de- 
celeration and idling. 

The engine’s coolant temperature is 
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about 300 degrees F, compared with 
about 220 degrees in most of today's 
engines. Engine temperature is kept 
more uniform by using a high-boil- 
ing-point coolant such as propylene 
glycol and routing it "backward" from 
the conventional flow direction to 
spread heat from the combustion 
chambers down through the engine 
block [^Cooler Heads For Hotter En- 
gines," June '86]. 

What's a good way to make an en- 
gine last a long time? One good an- 
swer is to keep the piston speed 
reasonable. I dont think this engine 
would ever have to turn over 3,000 rpm. 
Remember, you're making twice the 
power of a four-stroke at any given en- 
gine speed, so you could cruise at 60 
mph turning only about 1,200 rpm. 

I already want to look beyond this 
engine—which is buildable right now 
—to the next generations of therm- 
ally efficient power plants, which could 
someday use as much as 80 percent 
of the energy contained in the fuel. 
I say better sooner than later. So let's 
get serious about developing the high- 
temperature materials and lubricants 
that will make these engines work. 


... Americans and their cars 


I consider the automobile an exten- 
sion of the American's body—of my 
body. I couldn't function without a 
damn car, and most people couldnt ei- 
ther. And I’m not talking about for 
pleasure. I’m talking about the way our 
whole life is set up. I’m talking about 
everybody who works for someone else, 
or sells things, or has a business. For 
the majority of people, it's just not pos- 
sible to consider operating without a 
car. That's the way the country works. 


... Ihe love affair with the car 


From the 1930s until 1955 some 
good changes happened to cars: better 
brakes, better steering, better han- 
dling, a little more power, and better 
fuel mileage. The cars were pretty 
damned reliable and simple. 

When you broke down, there was 
some farmer, truck driver, or gas sta- 
tion mechanic who could stop and put 
a Band-Aid on it, enough to get that 
sucker on to a more convenient loca- 
tion to fix it. You didn't have to call 
the wrecker very often. 

During this period, anybody who had 
10 years of education, and who could 
read and ask questions could maintain 
his own car. This was when people in 
the automotive business talked about 
“America’s love affair with the car." It 
was pretty much true, and it happened 
because people could work on their own 
cars and save money. 
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It was a constant learning process. 
When a guy bought his first car, he 
didnt know too much about it. But by 
the time he was 40 years old and 
bought his third or fourth car, he had 
learned quite a bit about cars. 


. .. the power and bigness craze 


After 1955 Detroit got into a horse- 
power race, which translated into an 
engine-size race. Engines grew all the 
way up to 500 cubic inches. 

The stylists went crazy and started 
hanging fins on cars that were huge, 
heavy, and aerodynamically horrible. 
Some of the cars looked like Buck Rog- 


predict we 
will eventually get a 
simple car, and the first 
maker that does this will 
win all the marbles $9 * 


ers star ships and ballooned up to 5,000 
pounds. Economy dropped to about 10 
mpg. The cars made no sense whatso- 
ever. They were way overpowered. 

By the middle of the 1960s we 
started seeing muscle cars that were 
capable of going 160 mph with brake 
and suspension systems that were 30 
years old in design and just plain poor. 
But at least those big, heavy cars were 
still pretty simple. 


. .. Today's cars 


Some good things have happened to 
cars in recent years. New cars are 
much more comfortable, and ride, han- 
dle, and stop better. They don't require 
chassis lubrication, which most people 
neglected in the past. Anti-lock brakes 
are a big safety breakthrough. They 
ought to be mandatory on cars. But I 
think ABS can be accomplished with- 
out computers, like Lucas Girling in 
England has done [Jan. '84, Sept. '86]. 

I always consider how long it takes 
to get a problem fixed. If you need more 
than a fan belt or a radiator hose for 
your car, a repair job is going to take 
three days or longer today because the 
dealer hasnt got the parts. And you 
cant blame him for not stocking ev- 
erything, because there are too many 
different parts that change every year. 
This is not progress. 

When cars were simpler I could go 
to the local dealer and get everything 
I needed to fix your car the same day. 
Since then manufacturers have made 
cars more complicated, packing them 
full of unnecessary stuff. For example, 
what in the hell would anybody want 
with four-wheel steering? What does 
the average guy want with four-wheel 
drive? Has anybody thought about 
what it will cost when it comes time 
for a valve job on a 32-valve V8? As 
complicated "high-tech" cars begin to 
wear out and their owners start to find 
out how much it costs to fix them, a 
lot of people are going to lose interest 
in all this fancy stuff. 


... Computers in cars 


In the future I think we will have 
fuel injection, but with a $75 to $100 
stand-alone computer package that 
only controls the fuel system. The com- 
puter will be diagnosed by a simple 
$100 tester that lights up green or red. 

Electronics need an environment not 
normally found in cars—stable tem- 
peratures and atmosphere. They also 
require gentle handling. I hope that 
the only electronics in our cars will be 
in the fuel-injection system and the ig- 
nition advance. That’s what they are 
good for. Anything else is just an un- 
necessary complication and an invi- 


tation to maintenance headaches. 

You can put the chief engineer of 
most car companies in one of his '89 
cars, and if the engine quits running 
in the middle of nowhere, he’s not even 
going to open the hood. He’s going to 
start walking. Because he knows you 
need a lot of bulky diagnostic equip- 
ment to find the problem and fix it. 
That's the truth. 


... Cars of the near future 


I predict that we will eventually get 
a simple car, and that the first manu- 
facturer that does this will win all the 
marbles. Once that happens, all this 
high-tech stuff will disappear and there 
will be a race to get simple. Improved 
fuel and combustion systems will not 
need all of the emissions gadgets. The 
selling word will be: Our car is sim- 
ple, our engine is simple. 

Manufacturers have already started 
to sell simplicity. I saw a Buick TV ad 
recently where it shows the parts of 
a German car engine and a Buick en- 
gine all spread out. Then Buick claims 
how much simpler its engine is. 

Did you ever wonder why everybody 
suddenly went truck crazy? Trucks are 
simpler than cars; they don't have all 
the same safety and emissions equip- 
ment. Now all that stuff is being man- 
dated for trucks. Watch the sales drop. 


... emissions controls 


When the emissions rules first came 
along, the car makers all stuck their 


heads in the sand like ostriches and 
hoped the government would eventu- 
ally lose interest and stop pushing 
emissions. The manufacturers played 
around with catalytic converters, and 
air pumps, and exhaust-gas-recircula- 
tion valves, and all sorts of plumbing. 
Everything that they did was a quick 
short-term thing. The peak of the sorri- 
ness came in 1984. Those cars couldn't 
run right. There's no kind way to put 
it—they were junk. 

What saved them was the computer 
chip. The whole computer thing was 
born of the need to pass emissions and 
improve mileage. It began about 15 
years ago when a bunch of bright 
young electrical engineers who loved 
to play with their computers were com- 
ing to the top in Detroit—just at the 
time when their bosses had run out of 
ideas. 

The new guys threw the carburetor 
away and put in fuel injectors that me- 
tered fuel into the engine in a miserly 
way. Emissions looked good that year, 
and mileage was higher. This was prog- 
ress! Unfortunately, the cars didn't 
run too good. 

The electrical geniuses knew com- 
puters, but they didn’t know cars. Well, 
they've been in the learning process 
awhile now, and they're doing a lot bet- 
ter. They have figured out how to run 
engines lean and virtually shut them 
off on deceleration. The engineers 
found that by computer metering the 
fuel, they could get good idle and throt- 
tle response. They're finally making 
engines run right. 


... energy and emissions 
strategy 


Using less fuel is the only honest- 
to-God, bulletproof way to cut down on 
emissions. For years I've been saying 
that the government should limit car 
engine size to 2.5 liters. You can turbo- 
charge it, supercharge it, or whatever 
the market will bear. The winner will 
be the car that best fits each individ- 
ual job. 

We can produce 300 hp with 2.5 li- 
ters, and nobody in the United States 
needs more than 300 hp in his auto- 
mobile. Eventually, there's no reason 
we couldnt get by with 1.5 liters. I 
want to see a dead-serious mileage 
standard—like the CAFE (corporate 
average fuel economy) was supposed to 
be—that gets higher every year. En- 
forcement would be simple: If you don't 
meet it, you don't make cars this year. 
Right now, we should be at around 38 ór 
39 mpg—really tough mileage. There's 
no reason we couldn't up it by one mpg 
per year for the next 100 years. 

The government was dead wrong to 
back off CAFE. This business of saying 
that if you mandate this mileage you're 
putting thousands of people out of 
work, that's garbage. The standard 
didn't just appear last week. Car com- 
panies had plenty of time to get ready. 


«ea fuel 


I don't see gasoline being replaced 
as the major fuel in the foreseeable fu- 
[Continued on page 149] 


This Chevrolet Chevelle (below) was the state 
of the art in stock-car racing in 1968. It has 
a 416-cubic-inch big-block engine that makes 
625 hp on the dynamometer. The car was 
built to run in the Daytona 500 race that year, 
but the technical inspectors said there were 
10 things wrong with it; I had two hours to 
correct them. Number one was to replace the 
frame. These are big V8 racing engines (left) 
l've built over the vears. I restored all of this 
stuff and held an auction recently to get some 
of the clutter out of my shop. 
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Getting caught in a violent storm 
Is a sailor's nightmare. A new sea 
anchor ups the odds for survival— 
and it’s not hard to make one. 


By DONALD H. VAN LIEW 


The cones are made from 1.5-ounce 
ripstop Dacron sailcloth, available from = g 
sail makers. Ribbons of 74-inch nylon S 11" RADIUS f. 


tape 23 inches long are sewn to the ma- 
terial before the edge seams are joined. 
Cones are then spliced into the 34-inch 
braided line. A report describing the 
construction in detail is available from 
the National Technical Information Serv- Pe 
ice, Springfield, Va. 22161. Ask for doc- UERSUM S) iu 
ument #ADA188598; $14.95. | ND J 9 
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new weapon has been de- 
veloped to aid ocean mar- 
iners against that age-old 
menace to small craft— 
killer storms. The sim- 
ple new sea-anchor de- 
sign works better than 
conventional models 
... and almost anyone can make one. 
The uncomplicated boat saver, which 
looks something like a parade of jellyfish 
in single file, is called a series drogue. It 
consists of 90 or more five-inch-diameter 
cones of sailcloth attached every 20 
inches along a long length of line. A 
30-pound weight fastened to the end of 
the line keeps the drogue from popping 
out of the water, no matter where the 
boat is in relation to a wave, a common 
problem with existing sea anchors. 
The ocean-grabbing device was devel- 


oped by U.S. Coast Guard researchers | 


after tests showed that conventional sea 
anchors, which use a single large fabric 
cone, or “parachute,” are subject to fa- 
tigue failure as they fill with water and 
then collapse under the strains gener- 
ated by storm waves. Often these anchors 
are destroyed before the storm calms. 
Another shortcoming of the single-cone 
design shows up in 20- to 30-foot break- 
ing seas; there is a dangerous time lag 
before the conventional sea anchor 
catches the water and orients the boat 
to ride safely over or through a break- 
ing wave. This delay can leave the boat 
turned sideways to the wave, causing it 
to capsize. It can also cause the bow to 
dig into the water as the wave overtakes 
the boat, making it pitchpole by flipping 
stern over bow. Not many sailors live to 
tell about this terrifying experience. 
The string of little cones used in the 
series drogue ensures that at any time 


most of them are filled and grabbing hold | 


of the water, so that the boat remains 
properly positioned-for the next wave 
strike. (That proper position has been 
found to be "stern to" the oncoming waves; 
this keeps the boat running with the wind 
and waves, lessening the relative speed 
of the onrushing walls of water.) 

The new anchor's steadier grip on the 


sea also ensures that the boat's fittings | 


are under a more-constant load, which 
is less likely to destroy them. In fatigue 
testing, the anchor was subjected to 
15,000 cycles—the equivalent of a giant 
hurricane— without a failure. It still 
looked new and unworn, with only the 


new-cloth stiffness gone from the cones. | 


The series-drogue design is in the pub- 
lic domain. That means that you can 
make it without paying royalties. The 


Coast Guard team that developed it hopes | 
boaters will add this easily made and | 


stored device to their boat’s inventory of 
safety equipment ... ready for use when 
it really gets rough out there. 


Bizarre binding 


It was sunny, windless, and the snow 
at Vermont’s Stratton Mountain was 
in prime condition. But I was not hav- 
ing fun. The problem: I was trying to 
keep up with ski instructor Stefan 
Schernthaner (a former racer) while 
wearing strange new boots and bindings 
made by an Italian company called 
Nava. 

And I do mean strange. 

Normal ski boots are rigid plastic 
affairs designed to translate motion that 
originates in your hips and knees down 
to your skis, which are shaped so that 
they will turn when you apply the inside 
edge to the snow. To get the ski in that 
position you must (while barreling 
downhill) shift your weight to one ski 
and dip that knee downward and in- 
ward. Do it right and around you go. It’s 
called carving a turn, and turning is 
what skiing is all about. 

The Nava ski boot, on the other hand, 
is relatively soft and heavily insulated, 
comfortable for both walking and skiing. 
So how do you get the ski up on edge? 
Enter the bizarre binding. Its most 
prominent feature is a long rigid control 
arm that attaches to the ski behind your 
heel and snakes up your calf nearly to 
the knee. 


Eva SKIING SYSrg 


J 


for the slopes 


Frank Vener, president of Nava USA, 
explains: “The control arm is steel inside 
and very rigid. It attaches directly to the 
ski and comes up much higher than a 
standard boot. As soon as you move your 
leg the energy is transferred directly to 
the ski. So you get quicker, more 
powerful edging. And getting the ski up 
on edge is easier because you're working 
with a longer lever" Nava bindings 
are also safer, the company claims. 

Good thing, I thought, feeling dan- 
gerously unstable as I plummeted down 
the slope. Fighting the equipment soon 
had me tired; I called a time out. 

Schernthaner obliged and we doffed 
our skis for a break at Stratton's scruffy 
Sunbowl lodge. "Try to forget the 
equipment," he advised, "and keep your 
weight forward." 

Back outside he launched into a full- 
scale ski lesson, and before long I had 
indeed forgotten about the gear. By 
quitting time I was skiing better—and 
faster—than I ever had. 

Would I have to buy pricey new 
equipment to ski this well again? I 
wondered as I returned the Nava gear. 
The answer turned out to be no; I’ve 
found that my improved technique 
carried over to my conventional gear. 

Should I credit Schernthaner's ex- 
cellent instruction, the Nava equip- 
ment, or some combination? I dont know. 
But the gear does seem to reinforce 
proper skiing while being pretty unfor- 
giving of common errors. 

Nava boots and bindings come in 
men's and women's sizes and in two 
models: the Cortina ($595) and the 
Sansicario ($495). Nava Leisure USA, 
49 Riverside Ave., Westport, Conn. 
06880. —V. Elaine Gilmore 


The Nava ski boot has a waterproof 
fabric shell and a quick-lace inner boot 
formed mostly of foam for warmth, 
comfort, and easy forward flex. The 
binding is built around the control arm, 
which rests against the calf. Pistonlike, 
it moves to follow your leg movements 
fore and aft as you ski. When, in a fall, 
the binding releases the boot, the con- 
trol arm folds down on the ski and 
serves as a brake to keep the ski from 
sliding away. 
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The new Z-car’s interior styling follows a capsule theme: 
The instrument panel flows smoothly into a high central 
console to split the driver and passenger into two discrete 
cockpits. Instrumentation takes the form of large, easy-to- 
read analog gauges with switchgear mounted on satellite 
panels near the three-spoke steering wheel. The three-liter 
90-degree 24-valve V6 engine produces 222 hp in base form, 
and 300 hp with twin turbos and dual intercoolers. 
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By DON SHERMAN 
Photos by Yoshifumi Ogawa 


hile Nissan didn't invent the afford- 
able sports car, it certainly advanced 
the cause when it introduced the 
Datsun 240Z in 1970. An instant hit 
at $3,600, this Japanese rendition of 
the Jaguar E-type rushed forth and 
multiplied. Unfortunately, the inevita- 
' ble aging process took over; as it grew 
old, it got fat and lost its sports-car edge. 

Believing that lightning can strike the same spot twice 
with the help of a well-engineered rod, Nissan created an 
all-new Z-car for the 1990s. On a recent trip to Japan I 
had an opportunity to see and drive the new 300ZX, which 
goes on sale in April. 


All-new design 


By starting with a clean sheet of paper and applying 
the latest technological breakthroughs in engine design, 
steering and suspension geometry, braking systems, and 
structural analysis, Nissan engineers created a 300ZX that 
should last through much of the next decade. 

While the blueprint is familiar—a rear-drive two-seater 
powered by a three-liter V6 engine mounted up front—the 


result is nothing like the past generation of Z-cars. The 
styling is fresh and interésting. Dimensional changes are 
all in the right direction: Height, length, and overhang 
have all been aggressively trimmed, while wheelbase, 
width, and track have all been increased. These changes 
give the new 300ZX a leaner stance and a more stable 
feel. Power is up substantially and there is only a 55-pound 
weight gain, so the power-to-weight ratio moves smartly 
in the right direction. 

Whenever expensive high-technology solutions were 
deemed necessary, they were included without hesitation. 
For example, the headlamp system uses projector-type 
bulb-and-reflector light sources covered with flush-fitting 
glass lenses that blend in with the hood line. 

The three-liter engine has been thor- 
oughly revamped to hike the output 
from 165 to 222 horsepower at 6,400 — gm 
rpm. The new under-the-hood hard- ^7 = 
ware reads like an engine designers (23 
wish list: twin cams, four-valve-per- 
cylinder heads, distributorless igni- 
tion, and variable intake timing. The 
engine-control computer regulates a 


two-position hydraulically actuated intake-cam sprocket 
that at low engine speeds advances the intake valve tim- 
ing to smooth idle, boost torque, and improve fuel econ- 
omy. In addition, a 300-hp turbocharged engine that boasts 
twin turbochargers breathing through a pair of air-to-air 
intercoolers is slated for introduction in October. 

The new five-link front suspension is all new. Accord- 
ing to Takaaki Uno, Nissan's head of chassis design, "The 
breakthrough came with using an extra link that elimi- 
nates the need for any trade-off, because it allows both a 
stable vehicle attitude during cornering and good vehicle 
stability during braking." 

The rear suspension is a variation of the four-link layout 
on the 240SX. To stop the car, huge disc brakes with vented 
rotors and four-piston aluminum calipers in the front work 
in concert with twin-piston rear calipers. ABS is stan- 
dard equipment. 


300ZX test drive 


My test drives at Nissan's Tochigi proving grounds con- 
vinced me that the new 300ZX will rattle the opposition 
and enliven sports-car buyers. It was electrifying to drive 
and impressively fault-free, even in prototype form. I 

clicked off seven-second 0-to-60-mph. times, 

and brought the car to a stop in 125 feet, as 
measured by the PoPULAR SCIENCE fifth 
=> wheel. I hit a top speed of 147 mph 
one, ee and cornered at a neck-bending 0.89 
| 2 | g. But, best of all, I enjoyed the new 


will surely convince buyers this two- 
seater is worth a few sacrifices—like | 
.its estimated $25,000 price tag. | 
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zest in the Z’s handling manners that. 


You can turn your portable 
router into a super-versatile 
overarm pin router by build- 
ing this simple and inexpen- 
sive mount. 


By R. J. DeCRISTOFORO 


ometimes I think the perfect 
woodworking tool would be an 


extra hand or two. Trying to 
hang onto my work, make accurate 
cuts, as well as maneuver a hand-held 
router is one scenario that comes to 
mind. Accuracy is important because 
I use my router for everything from 
shaping woodworking joints to fash- 
ioning decorative silhouettes. My so- 
lution: I built a simple mount for my 
hand-held router and turned it into a 
versatile overarm pin router. 

There are many accessories for por- 
table routers, but most add (or sim- 
plify) only one specific operation. The 
overarm pin router is able to handle 
any operation normally done by hand- 
holding the router—and more—but 
without the many jigs, guides, and 
fixtures that are otherwise required. 
It adds convenience, allowing faster 
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Hands-off 


setup and increased accuracy because 
you don't have to hold and control the 
tool at the same time. 

A commercial overarm router— 
which usually has an integral power 
head—is standard in furniture facto- 
ries and top-notch cabinet shops. Their 
prices start at about $2,000. But for 
negligible cost you can duplicate this 
homemade version that operates with 
your portable router. 

Once I got the idea to build a router 
mount, I experimented a bit. The first 
design used a split-clamp to grip the 
router without its base. But every time 
I wanted to change the cut depth I 
had to loosen the clamp or move the 
support arm. For my second and final 
approach I mounted the router with 
its base on a plate. In this way the tool 
can be used normally for depth of cut. 
I used a plunge router to make it pos- 
sible to preset depth of cut and also 
to duplicate cuts of similar depth. 


Because of the plate, the router loses 
some depth of cut; but when the orig- 
inal capacity is 2 or 22 inches, los- 
ing a half inch isn't critical—even 
when forming mortises. Capacity can 
be increased by mounting the router 
without its subbase and by substitut- 
ing a thinner plate—perhaps Vs-inch- 
thick aluminum. 

While this project isn't difficult to 
build, it has some key details that re- 
quire extra care. You might have trou- 
ble finding the thick-walled steel tube 
needed for the column, but if you 
check the Yellow Pages under “metal,” 
you'll find a source, as I did—pre- 
ferably one that deals with salvaged 
materials. Have the column and the 
router you plan to use on hand before 
you size components. 

Cut the two back pieces to length 
and form the dadoes in the front one 
for the partitions. Then connect them 
with glue and No. 12x2Y5-inch flat- 


head screws. Be certain the bottom 
edge of the assembly is flat and square 
to adjacent sides. If it isn't, the 1'5- 
inch hole needed for the tube will not 
be true. After boring the hole with a 
good spade bit mounted in a drill press, 
test-fit the tube and check that it’s per- 
fectly vertical with a square. Drill for 
and install the *s-inch threaded insert 
for the bolt that secures the tube. 

Size the base, rails, and partitions 
and assemble all the parts by using 
glue and driving No. 10x 1'5-inch 
flathead screws up and through the 
base. 

Use a cabinet-grade maple or birch 
plywood when you are making the 
table. Cut it to size, add the side and 
front trim strips with glue and 4d 
finishing nails, and then attach the 
aluminum cover with contact cement. 

The next steps, forming and assem- 
bling the arm and the router support 
plate, require extra care—especially 


boring the hole through the arm. It 
must be vertical and provide a snug 
fit for the column. The dimensions 
given for the plate are for the router I 
used; but it's best to check its length 
and its front-end shape against the tool 
you will install. Bore the two-inch hole 
so it will be on the plate's centerline 
and concentric with the router's chuck. 
After forming the rear hole for the col- 
umn, attach the plate to the arm with 
glue and three No. 10x 1'5-inch flat- 
head screws. Finally, form the kerf at 
the rear of the assembly and drill the 
hole for the “6«-inch carriage bolt. 
Secure the column in the base and 
slide on the arm assembly. Place the 
table, which butts against the column, 
so it is square to the substructure and 
its centerline matches up with the cen- 
ter of the column. Mark the line lightly 
with a scriber; then, with a '4-inch 
plunge-point router bit mounted, use 


the router to bore through the table 


The overarm pin router setup 
makes tricky tasks, like forming 
edge dovetail grooves, routine 
(lead photo). For greatest accu- 
racy keep the edges of the work- 
piece square to adjacent surfaces 
and snug against the fence. 

Accessories you build for the 
overarm router include a fence 
| for straightedge or field cuts El, 
circular inserts with guide pins 
for pattern or pin routing, and 
an adjustable pivot guide for cir- 
cular grooving or piercing. 

When forming rabbets B, the 
fence position determines the 
width of the cut; the height of the 
cutter above the table determines 
its depth. When using the fence 
for edge shaping (not shown), the 
router bit cuts into the fence a 
little and the router mounting 
plate works like a hold-down. 

The fence also ensures edge- 

distance accuracy when surface 
grooving in the field El. On jobs 
like this, and when rabbeting and 
shaping on adjacent edges, make 
the cross-grain cuts first. The 
final with-the-grain cuts will re- 
move imperfections that inevita- 
2 bly occur at the ends of cross- 
—— grain cuts. 
à The pivot slide is used for ac- 
curate circular grooving B. The 
greater radius is measured from 
the center of the pivot point to 
the outside of the cutter. By sub- 
stituting a plunge bit, this 
method can be used to form discs 
or large holes. Here, and else- 
where, move workpieces against 
the cutter’s rotation. 

For pin and pattern routing 
use an insert with a pin that 
matches the diameter of the cut- 
ter H. A pattern, or template, is 
tack-nailed to the underside of . 
the workpiece. The height of the 
pin above the table should be 
less than the thickness of the 
template. 

Moving the work so that 
the template bears constantly 
against the guide pin allows the 
cutter to duplicate the shape of 
the template @. It’s helpful to 
practice first with the cutter 
raised. This same technique is 
used for, among other things, 
raising or incising letters, num- 
bers, and designs. 


exactly on the marked line. Remove the 
table and use a fly cutter or hole saw 
with a '4-inch pilot to enlarge the hole 
to a three-inch diameter. 

Use a table saw to make the 34-inch- 
wide cut that ends at the hole. Then 
with the blade projecting *s inch, make 
repeat passes to form the "T" shape for 
the pivot slide (see detail A). Cut the 
slide support and, after forming the 
two-inch hole and installing the T-nut, 

Continued 
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attach it to the underside of the table 
with glue and several No. 10x 14-inch 
flathead screws. The last table detail 
is to install the four 14-inch T-nuts for 
the threaded rods that are used to se- 
cure the fence. The T-nuts do not have 
to be set flush because the height of 
the drawers allows for clearance. 

Coat all of the top edges of the sub- 
structure with glue, assemble the table 
accurately, and then use clamps around 
the perimeter and whatever weights 
are handy at the midpoints. 


Accessories 


Use a piece for the pivot slide that 
is long enough so that after shaping 
you can cut off a section as the filler. 
Three T-nuts (and these must be in- 
stalled flush) are used in the slide for 
more flexibility when establishing the 
distance from pivot points to cutter. 
Pivot points, some long enough to pen- 
etrate workpieces, others short and 
pointed: when a center hole isnt 
wanted, are made from 8-32 screws. 

Its best to use a fly cutter with a 
/4-inch pilot drill to form the inserts 
because this will allow sizing them for 
a snug fit in the table hole. The hole 
in the insert can be enlarged to suit 
the pins—made from bolts—that you 
will use. Plug the hole in one insert 
with a dowel; drill others and install 
suitable T-nuts for '4-inch, 34-inch, and 
V5-inch pins. 
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When you are making the facing for 
the fence, form the wide dadoes for the 
guides before reducing the center area. 
Make this area wide enough so that 
the router plate can sit on the ledge— 
because there will be times in the fu- 
ture when it’s necessary to bring a 
router bit as close to the table as is 
possible. Attach the slotted guides to 
the facing with glue and No. 10x11- 
inch flathead screws. The stiffener can 
be attached with glue. 

The height gauge—which is slaved 
on the column between the arm and 
the table—is optional, but can be 
handy when you wish to return the 
arm to a specific height after making 
an adjustment. 

Always be sure the bolt that secures 
the column at its base and the carriage 
bolt that locks the arm are tightened 
before beginning a job. If you find that 
the wing nut for the carriage bolt 
doesn’t allow sufficient tightening, sub- 
stitute a nut that you can turn with 
a wrench. 

Using the router with its base af- 
fords the same protection you would 
have when using the tool normally. If 
your router has a plastic shield, use 
it. In any case, having hands close toa 
cutting area is ill advised, as always. 
Be safety conscious—take precautions 
such as unplugging the tool before 
making any adjustments or changing 
cutters. 
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MATERIALS LIST 


KEY PART 
l column 
2 Outside back 
3 inside back 
4 base 
5 rails 
6 partition 
7 table 


B trim 
8 trim 
10 cover 
11 arm 
12 router support 


13 slide support 
14 inserts 
15 pivot slide 
16 filler 
FENCE 
17 facing 
18 guides 
19 stiffener 
20 height gauge 
DRAWER 
#1 sides 
22 bottom 


| 23 back 


24 front 
HARDWARE 


NO. PCS. 


SIZE 
] l2" o.d. x 24" 

La" x 3a" x 2410" 
]1127x3l2*x23" 
34"x22"x 30° 
La" 312"% 22" 
112"7x 31g*x 1934" 
3a" x 2034* x 31" 


La k Say" 2050" 
Lo" « Bq" x 32" 
0.025 x 21l4"x 32" 
2^x4"x 154a" 

la" x 5344" x 1912" 


Jax 5" x 2012" 
34" x 3d. 

3a"x 2Va"x 1212" 
Ja" x Dy x 534" 


Ly" 37x 21" 
4g" x 3" x 12" 

3g" x 1 er» 122" 
1"x 2l2"x ale" 


Jy xaTa x18 
dig” x 7 yar 18" 
3a" x 27/8" x 6" 
34"x 334" x glo 


La" Tauts 

8-32 T-nuts 

3" threaded inserts 
4g" x 1" bolts 


MATERIAL 

steel lube 
straight grain fir 
straight es zs 
plywood | 
straight grain fit 
straight grain tir 
cabinet: grade. - 
plywood i 
pine 

pine 

aluminum 
hardwood 
cabinet-grade 


3/16" x 2/2" carriage bolt 
w/washer and wing nut 

Liq" x 2l" threaded rod 
w/washers and wing nuts 


Lig" 1" wing bolt 


drawer pulls (your choice) 


hegre ee Fnuts for inserts, 8-32 


10*1 
* As needed 


/2" flathead screws, 


rews for pivot points, 


No. 10x1 fathead screws 
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By ALLEES 


N.Y., the challenge was to tie a 


model the back of a home on the North Shore of 


Long Island 
family-room addition into the existing architecture. 


ae 


Though construction bids came in over what 


The clients wanted a place of relaxation and leisure, 


“a den conducive to reading, TV watch- 
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with provision for cocktails- 


33 


His solution was to create an entry axis for the new 
space, reinforced visually by a barrel-vaulted skylight, off 


which he could provide distinct functional zones. This 


ing onto the rear 


family-room w 


ing a 


splic 


of this house is so full of verve that POPULAR 
SCIENCE decided to give you a look at this 


unbu 


that would admit 


block apse 


would terminate in a glass 


“On the outside, airy wood framing would reconcile the 


awkward juxtaposition of existing 


daylight while preserving privacy. 
surfaces 


ideas 


it contains 


ilt addition in hopes 


roof lines and exterior 


9 


= 


you can borrow for your home 


“A trellis wraps around the 


Pressman explains. 


7 


exterior, matching the present roof pitch and touching 


Continued 
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the ground in an arch 
around the new entry 
door. My choice of ma- 


terials conformed to the 

character of the rest of 

the house.” Sd 
After preparing a prike nT 

portfolio of proposed 

floor plans and eleva- pu eror 

tions (three of which 

are reproduced here), , 

Pressman further clari- uS TM E 

Te? F|rTuFE 


fied his presentation 
with a scale model of = $m? 
the existing house, 

with the proposed room 
added. Charmed, the 
clients agreed to a 
broad construction-bud- sourn sene $- 
get range: between “© mo Ters- 
$30,000 and $50,000. 
But when the bids came 
in from competing con- 
tractors — consistently 
at mid-point (about 
$40,000)—the clients 
balked. 

Such things happen. 
But when Pressman 
showed the design work to PoPULAR SCIENCE, the editors 
felt the project was too good to waste, and commissioned 
color renderings to show how it would have looked. 

Pressman was working with more than budget restraints 
on this project. He'd been asked to keep the increase in 
volume as low as possible because his clients felt the ar- 
chitectural review board in their town would reject a more 
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massive addition. Pressman's addition minimizes bulk by 
rounding off the end wall with a glass-block apse, the roof 
of which is stepped down from the skylighted section. _ 
Though a flat roof was kept on the entire wing, the new 
structure was tied into the old visually by means of a 
sloping non-structural trellis to match an existing roof 
pitch. This trellis was to be constructed of redwood 1*x1s 
Continued 


5 sure steps 


as a high-pa 
computer service technician 


1 + mans training 
S good ines or today's 


me for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 1989 


But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 


Only NRI—the leader in career-building, at-home electronics training 
for 75 years—gives you practical knowledge, hands-on skill, and real- 
world experience with a powerful XT-compatible computer you keep. 
Only NRI starts you with the basics, then builds your knowledge step by 
step until you have Sven tanus you need for a fast start as a high-paid 

A computer service technician. 


2. Go beyond 
“book learning” 
to get true hands- 
on experience 


NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


n Get inside 
a powerful com- 
puter system 


If you really want to get ahead 
in computer service, you have 
to get inside a state-of-the-art 
computer system. That's 
why NRI includes the 
powerful new Packard 
Bell VX88 computer as 
the centerpiece of your 
hands-on training. 

As you build this 
fully IBM PC XT- 
compatible micro 
from the keyboard up, : = —— U baa 
performing key tests |. | T€ ii 
and demonstrations at each stage of assembly, you activally-# see efor 
yourself how every section of your computer works. 

You assemble and test your computer's "intelligent" keyboard, 
install the power supply and 5'4" floppy disk drive, then interface the 
high-resolution monitor. But that's not all. 

You go on to install a powerful 20 megabyte hard disk 
drive—today's most-wanted computer peripheral—included in your 
training to dramatically increase the data storage capacity of your 
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To a fast start 
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Eye 


paid 


computer while giving you lightning-quick data access- 

By getting inside this powerful computer, you 

get the confidence-building, real-world experience 
you need to work with, troubleshoot, and service 

today's most widely used computer systems. 


4. Make sure you’ve always got 
someone lo furn fo for help 


Throughout your NRI 
training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 
| technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
— —— youre in a classroom of 
one, giving you as — time and penal attention as you need. 


5. Step into a bright new future in 
computer service—siart by —: for 
your FREE catalog today! 


Discover for yourself how easy NRI makes it to suc- 
ceed in computer service. Send today for NRI's big, 
100-page, full-color catalog describing every 
aspect of NRI's one-of-a-kind computer training, 
as well as training in robotics, TV /video/audio 
servicing, electronic music technology, security 
electronics, and other growing high-tech 
career fields. 

If the coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 4401 Connecticut Avenue, NW, Washington, DC 20008. 
IBM is a registered trademark of International Business Machines Corp. 
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School of For career courses 
Electronics || approved under GI Bill | 
| McGraw-Hill Continuing Education Center eet tur detis | 
4401 Connecticut Avenue, NW, Washington, DC 20008 
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| [ ] Computers and Microprocessors [] Electronic Music Technology | 
O Robotics 
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nailed on four-inch centers. Where the trellis follows the 
apse curve above the glass block, curved horizontal slats 
will have to be cut from larger 2x redwood boards, with 
the joint lines hidden behind vertical members. Or you 
might elect to go to thinner stock so slats can be soaked 
and bent to this radius, then attached to the facia board 
with 1x2 blocking, aligned behind vertical slats. 

The entry arch gives a French styling to the 15-light 
door flanked by matching casements, with fixed strip win- 
dows above—all in double-pane insulating glass. The top 
of the arch aligns with the top of the window frame. "By 
combining standard off-the-shelf window and door units 
with the floating trellis," Pressman points out, "I created 
the illusion of arched glazing without the structural com- 
plexity and cost of the real thing. The arch motif recurs 
in the barrel-vaulted skylight—a custom unit." 

Pressman called for open 24 framing around that sec- 
tion of the roof deck that's accessible from an upstairs 
hall. PoPULAR SCIENCE felt this provided an ideal spot for a 
small sunspace, so the editors chose to indicate glazing in 
the framing. (The pitch is steep enough to shed snow, but 
you still might want to bulk up the framing to 2x6s to 
carry the glazing.) The headroom at the knee wall is 
cramped. This space is intended for sunning on a mat or 
for planters, as shown in cross section 1. 


Special lighting for the den 


Because of the room's multiple uses, the clients asked 
for a versatile lighting plan. As shown in cross section 2, a 
recessed cove light washes the existing brick (now an inte- 
rior wall), highlighting its rich texture and color. Six track 
lights are mounted high to utilize exposed beams as natu- 
ral baffles that reduce glare. Skylight splays are designed 
to maximize penetration of natural light as well as to en- 
hance the ceiling sculpturally. The gypsum-board ceiling 
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was to be taped smooth for a continuous appearance. For 
greatest flexibility, the fluorescent fixtures, the down lights, 
and the track lighting were all to be on separate switches. 

The client’s backyard was wooded, so a deliberate effort 
was made to create the effect of a tree house. Overhead 
leaves dapple the skylight; the floor-to-ceiling glass-block 
wall filters a view of greenery while it wraps around a 
circular seating area. Because the total area of blocks is 
only 144 square feet, no intermediate expansion joints are 
required, according to the manufacturer’s installation 
instructions. 

The semicircle of built-in benches creates an ideal con- 
versation area—perfect (with a centered table) for those 
cocktails before dinner. And if the homeowner installed 
low-voltage outdoor lighting to illuminate trees and shrubs 
beyond the curve of the glass block, the nighttime effect 
could be sheer magic from inside. 

Note from the bench dimensions in cross section 1 that 
for comfortable seating there’s a 10-inch-wide ledge recessed 
behind the seat backs. This ledge should be painted white 
for best appearance through the glass block. Construc- 
tion of the curved bench could be of plywood or tempered 
hardboard—or a combination. Curving of vertical mem- 
bers can be achieved through kerfing on the inside face or 
by soaking panels before nailing them to a supporting frame, 
bending as you go. 

The floor plan above makes clear how separate areas are 
created for different functions. The entertainment center 
alcove is removed from all traffic lanes, so no one will pass 
between the viewer and the TV screen. The couple seated 
in the apse is far enough away to converse without dis- 
tracting the TV viewer. There's ample seating throughout 
for listening to music. 

All in all, it's an addition that's as practical as it is 
handsome. 


TUFOIL [6 SLIPPERIER 

| A y, 
THAN TEFLON . 

When | first saw the data from our government's most 

prestigious laboratory charting their tests of TUF OIL, | almost 


WORK BETTER — LAST LONGER — 


NOW 
AVAILABLE 


IN 


QUARTS 


MAKES YOUR CAR'S ENGINE 


fell off my chair. 


| know TUFOIL is a superior product. 
After all, I've been working on the prob- 
lems of dispersing Teflon® or Fluon® in 
oil since the early 1970's and getting 
patents all over the world. But here was 
confirmation from on high! My reaction 
was, “Wow! TUFOIL's slipperior than 
Teflon!" 

Their test data showed a steel on steel 
4-ball surface friction of .029 with re- 
markably low wear. rushed to my library, 
grabbed a lubricant handbook to see if 
my memory was correct. Sure enough! 
Teflon was listed at .04. 


TUFOIL is not just a little slipperier than 
Teflon. It's a lot slipperier than Teflon. 
There was the handbook data right in 
front of me! 

People ask, "Why don't the auto and oil 
companies recommend TUFOIL?" It's 
simple. The big oil companies' profit 
comes from gasoline, not lubricants. The 
auto companies' comes from car sales. 
Just think. Some of our test cars are 
pushing 200,000 miles. If Detroit recom- 
mended TUFOIL, they might cut their 
sales in half... not likely! Some of our 
customers' cars are well over 200,000 
miles, with their engines purring like 
kittens. 

So it's up to you to decide for yourself, 
just as tens of thousands of our cus- 
tomers already have! 

People like you send us letters raving 
about improved starting, smoother op- 
eration, spectacular acceleration, gas 
savings and much longer trouble-free 
engine life. 

TUFOIL has been written up in presti- 
gious scientific journals, newspapers 
such as the Wall Street Journal, Boston 
Globe, New York Times and Christian 
Science Monitor and tested in Universi- 
ties and laboratories all over the world. 
The results are overwhelming! As far as 
we can see, TUFOIL has the lowest 
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FREE ... Products based on TUFOIL technology. Check | 
1 one with each order of 2 bottles or more. Check 2 for each 1 
| gallon order. Values range from $3.98 to $9.95." 
i O TUFOIL Gun-Coat — Super rust inhibited, smooth action 
O TUFOIL Compu-Lube — Low viscosity for computer i 


Í mechanisms 


O TUFOIL Lightning Grease — Easily sheared grease for 


instruments 


i [] TUFOIL Lubit-8 — General purpose, household use | 


| lubricant 
j FREE brochures... 
[] 30 Questions/Answers about TUFOIL 


| [] "Fun with Superconductors"—we're leading that field | 


too! 
See NASA Tech Briets for technical details, 
1986, 1987 and 1988. 
©1987 Fluoramics, Inc. 
FLUON* is rag. T. M. of ICI Americas Inc. 
TEFLON® is reg. T.M. of DuPont* 
TUFOIL* is rag. T.M. of Flüaramics 
U.S. Patent Na. 4.284.518 
US: Patent No. 4224 173 
L.S. Patent No. 3933. 656 
B Other US. Patents issued and pending. 
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friction and wear of any known lubricant. 
TUFOIL is making history! 

For the last few years, we've been 
running full page award-winning ads in 
NASA Tech Briefs. In them, we call 
TUFOIL, “The Transistor of Lubrication.” 
Our competitors are way back in the 
vacuum tube era with products primitive 
by comparison. No other lubricant even 
comes close. 

We're occasionally asked about lubri- 
cants that claim to be one-time engine 
treatments. The answer is simple! There 
is no record in the scientific literature 
that we’ve seen so far, that a one-time 
treatment by any lubricant will last the 
life of an engine. So don't believe it! 
-a a U D 
TUFOIL means big savings for you, your 
car and your machines! So rush your 
order now and get these marvelous 
benefits. | 


€ increases acceleration 
® Boosts gas mileage 
® Easier starts—hot or cold 
® Makes engines run better, last longer 
ee 8 a TU OE Ee 
Here's what some of our customers say. 
This customer wrote a beautiful 4-page 
letter raving about gas savings, easy 
starts. He went on... 
"My acceleration was also noticeably 
increased and where my normal en- 
gine running temperature had been 
with the needle halfway between HOT 
and COLD, it is now only one third of 
the way in between." 
... R. W., Yarmouth Port, Ma. 


This customer got fantastic fuel savings... 
"The use of TUFOIL in my autos has 
been so successful that! purchased a 
gallon of TUFOIL and now use itin my 
3 lawnmowers, garden tiller and 


shredder." i 
... D. W., Seattle, Wa. 


guarantee. 


and handling) 


handling.) 


rush my TUFOIL order: 

O ONE 8 oz. bottle... treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 


O TWO 8 oz. bottles... treat two cars 
for $25.00 (plus $4.00 shipping 
| and handling) SAVE $6.00 


O ONE Quart bottle . . . treat 4 cars 
for $34.95 (plus $4.00 shipping 


O ONE GALLON ... treat 16 cars for City 
$125:00 (plus $6.00 shipping and 


We ship within days! 
*over the single bottle price BIG SAVINGS 


How To Use TUFOIL® 
Just add one 8-oz. container of TUFOIL 
to your standard crankcase. (It'll treat 4 to 
5 quarts of engine oil.) If you want to 
super treat your engine, add two bottles! 
You will see the results in less than 1,000 
miles. Once your engine is broken in on 
TUFOIL, add 4 ounces (Y? bottle) with 
each oil change to keep new perform- 
ance levels. Use TUFOIL repeatedly over 
the life of your engine to help keep it 
purring like new! 


TRY ONE 8 OZ. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you're not satisfied, simply send us 
proof of purchase with a note and we'll 
refund your money immediately—no | 
questions asked. 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
car's performance. Fill in the coupon 
today. Or call TOLL-FREE any time, 24 
hours a day. l 


1-800-922-0075. B 
(in New Jersey, call 201-825-8110.) 


Fluoramics, Inc. Ps 39 


103 Pleasant Avenue | i 
Upper Saddle River, N.J. 07458 : 
My check or money order for $ — —. is enclosed. 
Charge my credit card: | 
O Am.Express O MasterCard O Visa | 
Card No. i 
Exp. Date i 
Signature i 
Name 1 
Address 
D rure DEM M. AC HR PAPE Tro ROS PU | 
(N.J. residents please add 6% sales tax. Orders to Canada: — 
Send check or money order in U.S. currency. Add $10 extra j 


shipping charges. 


Metal stifcher 


A new pulsating stitch-welder attachment makes arc welding thin-gauge sheet metal fast 


and easy. It also reduces metal distortion and burn-through. 


By PHIL McCAFFERTY 


ost auto-body repair work—on 
M quarter panels, body patches, 
or floor boards, for example 
—requires some light welding that or- 
dinary arc welders can't handle be- 
cause their current output cant be set 
below 80 amperes. At 80 amps and 
above, they tend to burn through and 
distort sheet metal thinner than '4 
inch. But I was able to do practically 
distortion-free welds without burn- 
through on 22-gauge (0.0313-inch) 
steel thanks to an attachment called 
a stitch welder. 
Designed primarily for auto-body 


repair, it is also a fine device for work- 
ing with thin metals in other appli- 
cations, and it has obvious uses in 
metal sculpture. The stitch feature can 
also be used on heavier work to a cer- 
tain extent. 

The $59 stitch-welder attachment is 
a pistol-like device that connects to 
your AC arc-welder electrode holder 
with a five-foot power cord. Despite 
the moniker, it doesnt actually stitch 
metal together—it welds it. The weld- 
er's high amperage is controlled by an 
electrical solenoid and a diode circuit 
in the stitch welder. 

The solenoid, housed in the cast- 
aluminum body, creates a pulsing ac- 


tion in both the electrode and the arc 
and causes the welding rod (chucked 
in the end of the armature) to oscillate 
rapidly with a stroke adjustable from 
about is to Va inch. The automatic, al- 
most imperceptible stitching action 
reminded the inventor of a sewing ma- 
chine needle, hence the name. 

The diode is housed in the vinyl- 
insulated grip. When switched on, it 
cuts amperage output by half. Wheth- 
er you need the reduction diode de- 
pends on the amperage you need and 
what your welder is capable of. Gen- 
erally, 18- to 22-gauge material will 
require 40 to 50 amps and ies- or %a- 
inch rod. So if 50 amps are needed, for 
example, and your welder doesnt go 
that low, set the amperage at 100 and 
switch on the diode to reduce output 
to 50. The stitch welder is intended 
for use on AC welders that can't run 
below 80 amps. If used on a small 110- 
volt AC welder, you must disable the 
solenoid because it will not strike an 
arc in the pulsed mode. 

You probably won't notice the in-out 
stitching action when you weld. That's 
because while the easy-to-form-and- 
maintain arc never appears to break, 
it does. And the rapid motion—the 
stitch-welder attachment pulses thou- 
sands of times per minute— delivers a 
smooth, even bead. Like any other 
welding process, it takes practice to 
produce good results. The chuck on 
the stitch welder will take from 3⁄2- 
to !^c-inch-diameter standard arc-weld- 
ing rods, which should allow you to 
handle work from 22-gauge up to ?^s- 
inch steel. 

The supplier, The Eastwood Co., 
strongly recommends the use of mild 
steel rods such as 6013 and 7014 on 
thin sheet metal. Eastwood sells a spe- 
cial %4-inch rod that works well with 
the attachment. (It’s $13 for approxi- 
mately 120 rods.) The Eastwood Co., 
580 Lancaster Ave., Box 296, Malvern, 
Pa. 19355. 


Stitch-welder attachment controls am- 
perage output through an electrical so- 
lenoid and diode reduction circuit. The 
generated pulsing action can “stitch” 
weld metal as thin as 22 gauge—perfect 
for fine auto-body applications. 
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f Make up to $23,000 in a month with exclusive dealership: 
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S 5NEW SPACE-AGE 
PAINT ALSO INSULATES 


ICC's Space-Age Building, Wall, Ceiling and Roof Paint? formulated with new technology ceramic 
particles creates products with unmatched durability, adhesion and insulation values. 
OUTPERFORMS R20 FOAM INSULATION in certified tests. 

* Technically, our product is a coating because when applied, it's 3 times thicker than paint. 


Tougher Than A Bull Dog 


Bonds with Bull Dog tenacity to virtually any 
surface. Guaranteed to stay there for 10 years. 
*See full warranty for details 

Resists weather, chemical, environmental attack 
like no other paint. 

In white or one of 34 colors — provides an 
unequaled depth of quality and attractiveness. 

Tough and tenacious yet flexible to withstand 
building movement and stresses without 
cracking. 


Certified tests prove ICC's paint offers up to 
4096 air conditioning savings in summer and 
up to 1596 savings in winter heating costs. 
ICC5 paints have been tested by the Army, Navy 
and Marine Corps and is being used extensively by 
each. It has been laboratory tested for its thermal 
properties, fire resistance, hail resistance, water 
penetration resistance, corrosion resistance and 
many other very pertinent tests, in fact these 
accredited laboratory test results compile a test 
book over an inch thick. ICC's paint has been 
tested and compared to present space craft paints 
by TRW, a US. Government contract Starwars 
testing facility. TRW's statement: “Your paint 
appears to have very good thermal properties as 
applicable to spacecraft usage." 

ICC’s new technology paint costs just a fraction 
of 196 of the cost of spacecraft paint ZDT 293 and 
S13 GLO, yet compares in performance. 

Realize the public benefit of utilizing an idea 
that took millions of dollars to develop for the 
space program. ICC conceived the idea for its 
paints directly from the space program and devel- 
oped its products with down-to-earth affordability 
and cost effectiveness for the residential, commer- 
cial and industrial markets. For such everyday 
surfaces as walls, ceilings and roofs. The paint is 
also applicable and beneficial for thousands of 
industrial uses. 

ICC5 new paint is another spinoff effect of the 
ideas and technology gained through the space 
program which personally and collectively benefits 
the public. 


Field Proven on 25,000,000 square feet. 
Unquestionably the most important test of all is 
the 25,000,000 square feet of surface these paints 
have been applied to since 1979. 

Applied on the buildings of such industrial 
giants as IBM, Chrysler, Ford, Digital Electronics, 
Coca-Cola and Disney World to name a few. 

Hundreds of colleges, hospitals, motels and fac- 
tories are benefiting from ICC5 spacecraft spinoff 
technology as well as hundreds of industrial users. 


Want powerful proof of its Radiant Insulation Value? Look at this notarized test 
comparing ICC's Paint with high -— erteetive white paint. 


PHOTO 1 PHOTO 2 . PHOTO3 


These are identical miniature buildings made of plastic with galvanized metal 
roofs. Heat sensors have been fastened to the inside of each roof and attached 
to digital thermometers. A 600 watt photo lamp is located midway above and 
at equal distance from each model. The roof on the left is painted with ICC's 
paint; the other with high quality reflective white building paint. Photo #1 
shows under roof ambient temperature before test lamp is turned on; after 
two minutes with bulb on (Photo 2) shows a 29.3 degree difference and after 
three minutes the difference is an almost unbelievable 40.4 degrees. This is a 
demonstration test you can do in your customers' living room or office. 
Imagine the impression — and sales this demo will make for you. 
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GRABS HOLD, 
DOESN'T LET Go. 


Now you can become involved on the ground 
floor of an opportunity that is taking off like 
a rocket. 


We've all heard stories of people who made 
fortunes cashing in on the many scientific 
breakthroughs. Now thanks to ICCS new space-age 
paint you may have your chance if you qualify. 

In each town and county in the USA we are 
offering exclusive dealerships for sales and applica- 
tion of our revolutionary breakthrough products. 
These exclusive dealerships require an investment 


Ceramic Coatings Division 
956 South Highway 41 
Inverness, Florida 32650 


Yes, I’m interested in finding out how I can 
profit from your advanced technology paints. 


in product of from $4,960 to $24,580. PLEASE CHECK ONE BOX ONLY i 
We are only interested in serious determined i C] I want to set up my own exclusive dealership i 

people, so we purposely did not put our toll free (investment from $4,960 to $24,500) 

number in this advertisement. | [ ] Iam interested in your industrial and O.E.M. i 


If this opportunity sounds good to you and you factory representative program (no investment) 


feel you are qualified, send in the attached coupon | [ ] My interest in your productis: 
today. We'll send you the details you will need to 
make a decision along with an application form i | 
which will supply us with the information we 
go Heu fI Name | 
mutually profitable and self-satisfying 

relationship is our goal. If you have the same | E | 
goals send in the coupon now. 

læ o a 
Think twice before you let this opportunity Phones u — 


BY DAWN STOVER === 


Swedish fighter's maiden flight A 


The JAS 39 Gripen flew for the first time a few months ago. 
Flight testing will continue until 1992, when the aircraft is 
due for delivery to the Swedish Air Force. The light multi- 
role combat aircraft was designed by an industry group 
including Saab Aircraft Division and Volvo Flygmotor AB. 


Off-road vehicle has wheels plus wings A 
Flying automobiles have been around for more than 20 years. 
Above is a scale model of the latest version, the Aerocar CPX. 
It would be kit-built and classified as 

an experimental aircraft to com- 

ply with federal regulations for 

both planes and cars. 


« Target tracker 


En m * 


Heads up A 
When SOSpenders' ($60 to $68) inventor 
saw a fly-fishing buddy drown, he vowed 
to make an inflatable life preserver com- 
fortable to wear over chest waders. A 
tug on the handle activates a replace- 


able carbon dioxide cartridge. Sporting 
Lives, Box 518, Meridian, Idaho 83642. 
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Hydroplaning razor A 

A patented blue strip on the Ultra Glide 
twin-blade razor is coated with a ma- 
terial that's twice as slippery as Teflon, 
says Wilkinson Sword. The strip, which 
absorbs water to create a hydroplan- 
ing effect, leaves no residue on the skin. 
Cartridges will be sold for fixed and 
pivoting razor heads. 


The first production unit of GE Aero- 
space's Multiple Object Tracking Radar 
was delivered last year to the U.S. 
Army's White Sands missile range. The 
transportable radar, which takes 24 
hours to set up, has an electronically 
steered antenna that can track as many 
as 10 targets at once. 
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Airless tires A 
Cyclists using polyurethane microcellu- 
lar foam tires don’t have to worry about 
flats. The tires, made by a centrifugal 
casting process, simulate the cushiony 
ride of a pneumatic tire. Sold in China 
now, they'll soon be produced in the 
United States and Canada. 


Road research A 
Laser guns housed in this 14-foot 
flatbed bounce light beams off road 
surfaces to measure bumps, rutting, 
and curvature. Developed by Britain’s 
Transport and Road Research Labora- 
tory, the trailer travels at 50 mph. 


Cycling stereo > 


It’s dangerous (and in some places il- 
legal) to wear headphones while riding 
a bicycle. But you can take your per- 
sonal stereo on the road with the $37 
TUNE-Tote 2. Mounted on your handle- 
bars, brackets hold weather-resistant 
two-inch speakers driven by a battery- 
powered amplifier. Serus, 9076 Carroll 
Way, San Diego, Calif. 92121. 


MARCH 1989 | 127 


People mover A 


Cars like this one will car- 
ry passengers at the Yoko- 
hama Exotic Showcase (an 
expo with “space and chil- 
dren" as its theme, begin- 
ning this month) in Japan's 
second largest city. Made 
by a French company, 
Soule, the SK System cars 
hold 10 to 20 people and 
travel about 18 seconds 
apart at 125 mph. 


Player piano > 
Yamaha's Disklavier piano requires no 
pianist—just a 3.5-inch floppy disk. You 
can change key or tempo, cancel parts, 
or record your own pieces. Optical sen- 
sors convert the movements of keys 
and pedals into digital signals, and so- 
lenoids behind the keys use the signals 
to play the music. The acoustic piano 
has a remote control. The price range 
is $8,000 to $9,000. 


BY TIMOTHY 0. BAKKE 
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«(Üverheating alarm 


Using a bimetal sensor to detect temp- 
eratures above 575 degrees F, Hot But- 
ton alerts you with an alarm and a red 
light when your stovepipe gets hot 
enough to ignite creosote in the pipe 
and cause à chimney fire, says Con- 
sumer Products International (Box 410, 
Skaneateles, N.Y. 13152). The battery- 
powered device attaches to the stove- 
pipe with a magnet. Price: $30. 


Rust stopper > 

Initially developed for industrial use, 
Zintex rust converter is said to alter 
the rusting process through a chemi- 
cal conversion by removing oxygen 
and forming a nondestructive coating 
of hematite or magnetite, similar to 
black oxide plating. T. N. Cowan Co., 
Box 900-43, Alvarado, Texas 76009-0900; 
$34 per half gallon. 
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otor bed A 


Three electric motors contour each 
slatted base of this German-made bed, 
with independent controls for each 
side. A push-button key pad provides 
remote operation. The battery-powered 
motors are encapsulated for quiet op- 
eration. Battery recharging is needed 
after about 50 adjustment movements, 
says Profiles (200 Lexington Ave., New 
York, N.Y. 10016). Price: up to $6,200. 
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Sliding hood A 


The Sears Limited Edition range hood 
slides to hide under a standard 30-inch 
cabinet. Pulling it out activates the 
blower and light; pushing it in turns 
them off. The 300-cubic-foot-per-min- 
ute dual blowers exhaust vertically 
through external ductwork. $280. 


<Computer-designed gas fireplace 


The Mendota Gas Hearth is a gas-fired zero-clearance fire- 
place that delivers 40,000 Btu per hour at 75-percent effi- 
ciency. Computer imaging and modern materials were used 
to design a realistic log fire, says the company. Mendota 
Forge Corp., 1890 Wooddale Dr., St. Paul, Minn. 55125; $1,400. 
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EXPAND YOUR CAREER HORIZONS... 


"P E 


START WITH CIE. 


Microprocessor Technology. Satellite Communications. 


Robotics. Wherever you want to go in electronics... 
start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 
electronics careers. 

We offer flexible training to meet your needs. 
You can start at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level. But wherever you start, you 
can go as far as you like. You can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us get you started today. Just call toll-free 
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in 


The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 


the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 


C E = World Headquarters 


Cleveland Institute of Electronics, Inc. 

1776 East 17th Street * Cleveland, Ohio 44114 

|] Please send your independent study catalog. 

For your convenience, CIE will try to have a representative 
contact you — there is no obligation. 


Print Name 

Address LLL MÀ: 
City - State Zip. 
Age Area Code/Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 
C Veteran O Active Duty MAIL TODAY! 


Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105) 


BY ARTHUR FISHER 


Autofocus SLR A 


The latest entry from Pentax in the auto- 
everything single-lens-reflex derby is the 
SF10. It uses a phase-matching autofocus 
system that can be manually overridden, 
has nine auto-exposure modes, and sports 
a retractable automatic flash. 
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Superpro SLR A 


Nikon’s famed F series of SLRs has always been targeted 
primarily at the professional photographer. That makes one 
feature of the new F4 particularly notable: It's an autofocus 
camera, indicating that some pros’ resistance to the idea 
of autofocusing may be waning. Features include a new "5,000 
second shutter; three metering systems; a built-in coreless 
motor for continuous shooting at up to 5.6 frames per sec- 
ond; and a durable cast-aluminum body. Price of the Nikon 
F4 for the body alone is about $2,400. 


Remote 35 > 


Canon’s clever new 
point-and-shoot 35, 
dubbed the Sure 
Shot Ace, has two 
unusual features: a 
waist-level finder 
that is a great help in 
ground-level or over- 
the-head shots and a 
neat detachable re- 
mote controller that 
lets the photograph- 
er put himself in the 
picture without hav- 
ing to race against 
the self-timer. 


< Body-hung tripod 


The Freshold Optical Support has two telescoping 
legs, with a neck band taking the weight of the cam- 
era. The unit prevents the blur associated with slow 
shutter speeds and long lenses. In Court Sports Ltd., 
Box 28, Chepstwow, Gwent NP6 6XE, England. 


STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-453-3308 TODAY! 


You'll receive FREE detalls on the 
breakthrough HOME PROTECTOR™ 
Wireless Security System ...from 
BLACK & DECKER. 


Can you imagine returning home 
after a relaxing vacation...or a hard 
days work...to discover that you've 
been robbed. 

According to FBI crime statistics 
this will happen in one of every four 
homes over the next ten years. And it 
could happen to you...at anytime. 


At Last...a Home Security 
Solution! 

Now whether you're leaving on 
vacation...a business trip...going to 
work ...or just around the corner to 
your local market...your home and 
family can have RELIABLE 
SECURIT Y! 


Introducing HOME PROTECTOR 
„Professional Quality Home Security 
that can guard your doors and win- 
dows...24-hours-a-day! 


Now...Stop Intruders Cold! 

Any intrusion effort is instantly met 
with flashing lights...a powerful siren 
..and, with our optional "on-line" 
HOME PROTECTOR Service, a direct 
call to the authorities of your choice! 
Plus...HOME PROTECTOR" 
has Fallsafe Features! 

To put it simply...the HOME PRO- 
TECTOR SYSTEM is almost impos- 
sible to DEFEAT! 

The reason is EVERY component 
of the system...Door Sensors ...Win- 
dow Sensors... Siren... and the 
Controller itself work indepen- 
dently. So, once ANY intrusion 
signal is sent out ...every element 

of the system is ARMED...INDE- 

PENDENT...AND IN ACTION 

PROTECTING YOUR HOME. 
Even ifthe System Control. | 
; ler is defeated, the rest of 
the System continues 
to operate. Battery 
back-up is also pro- 
vided by long lasting 
Duracell® batteries. 


(M) BLACKS DECKER 


Professional Quality at 
HALF-the-COST! 

Finally...BLACK & DECKER'S 
breakthrough technology makes 
Home Security .. AFFORDABLE! 
"State-of-the-Art" wireless elec- 
tronics make installation simple... 
and cuts the cost of Professional 
wiring...IN HALF! 


FREE Detalls...Call or Write 
TODAY. 

For complete details on the HOME 
PROTECTOR system...including 
"6 Things Burglars Know That You 
Should Know Too.”...call TOLL 
FREE...or Mail The Coupon TODAY. 


CALL TOLL FREE 
1-800-453-3308 


p BLACKS. DECKER? 
7/1 HOME PROTECTOR™ 
"eed: c 
Oe Ni 07012 
OYES! | want to know more about the 
breakthrough HOME PROTECTOR se- 


curity system. Please rush my FREE 
Information Package. 
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Saw harness > 


With sawhorses, a platform, 
your portable circular saw 
—and Sawmate—you can do 
crosscuts (up to 14 inches 
wide), rip cuts (to widths of 
102 inches), left and right 
miter cuts—even bevels and 
compound miters. The port- 
able jig weighs 48 pounds and 
sells for $295. Sawmate, 6144 
88th St., Edmonton, Alberta 
T6E 5H7, Canada. 


Little angler > 

A new right-angle- 
drive from AEG lets 
you use your cordless 
screwdriver where 
you couldn’t before: 
in tight spots, under 
edges, even in chan- 
nels. It takes standard 
V4-inch hex bits. The 
thumb flange, which 
rotates 360 degrees, 
provides torque con- 
trol. AEG Power Tool 
Corp., 3 Shaw's Cove, 
New London, Conn. 
06320; $22. 


Gotta know the angle? A 

This flexible protractor with parallelogram arms has mul- 
tiple straightedges for measuring all manner of internal and 
external angles. Four different scales cover the extensive 
range of possible readings. The standard version is in front; 
at rear right it is shown in the screw-on base, which allows 
for free-standing measurements and centering on cylinders. 
A long-arm version is at left. CCKL Creator International 
Co. Ltd., Box 67-1340, Taipei, Taiwan, R.O.C. 


«Cutting remarks 


Disston's new line of Tiger 
Force carbide saw blades 
includes a deck blade (left), 
made for treated lumber. 


Its non-stick coating re- | = 

duces residue buildup and Shop Ferris wheel A 

friction. The blade on the Here’s a new gadget made to hold nails, 
right has variable teeth. screws, nuts, and bolts that are in need of 
The result is improved an orderly home. Stor-master’s octagonal 
chip clearance and faster, drum holds 32 plastic jars. An indexing fea- 
smoother cuts, it’s claimed. ture keeps the drum from rotating, so the 
The Disston Co., Rte. 29 N., heaviest row won't fall to the bottom. Stor- 
Danville, Va. 24540. master is $29 from U-Neek Products, Box 


8246, Cherry Hill, N.J. 08002-0246. It will be 
sold in stores later in the year. 
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How 


the 


If you're like a lot of people 
the energy crisis has nothing to do 
with oil embargos and solar power. 

You're suffering from a per- 
sonal energy shortage. You know, no 
pep, no get-up-and-go, no spunk. 

The reason for this phenom- 
enon? Lack of exercise. 


Exercise equals energy. 


Research has proven that 
people who exercise on a regular 
basis have more stamina and feel 
better about themselves. 

And health and fitness ex- 
perts agree that no form of exercise 
is more efficient and effective than 
cross-country skiing. Not walking, 
running, rowing, or biking, 


back on the right track. 


NordicTrack simply duplicates 


the cross-country skiing motion, 
but you dont have to know how to 


NordicTrack’ gets you 


cross-country ski to use it. 

This no-impact, total body 
workout provides a better cardio- 
vascular workout than exercise 
bikes, rowers, and treadmills. 


You burn more calories. 
You have more energy. 


With NordicTrack, you can 
burn more calories in a 20-minute 
workout than with any other type 
of exercise machine. 

Plus, you'll feel stronger, 
more alert, and less stressed-out. 


Why NordicTracks never 
show up at garage sales. 


People love their Nordic- 
Tracks. In fact, 7 out of 10 owners 
are still using their machines more 
than 3 times a week, 5 years after 
purchasing one. 

So call NordicTrack. 

But do it soon. Before you 
run out of gas for good. 


to — 
energy crisis, 


Free Brochure & Video. 


Call Toll Free 1-800-328-5888. 
[n Canada 1-800-433-9582. 
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O Also a free video tape O VHSO BETA | 
| 
| 
| 
| 
| 


Nam 


Stree 


a COM CNN 
Phone ( | -——————— 
NordicTrack 141 Jonathan Blvd. N. Chaska, MN 55318 
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Grand sound A 


It sounds like a seven-foot 
grand piano, claims maker 
Ensoniq, but the secret to the 
54-inch digital keyboard is its 
Bose Acoustic Wave speaker 
system, which delivers the 
tone, timbre, and resonance 
of a traditional piano. Price: 
$3,000 from Ensoniq Corp. 
(155 Great Valley Pkwy., Mal- 


vern, Pa. 19355). 
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Play-all A 

Philips’ CDV488 optical 
disc player handles all six 
audio and video formats: 
three-inch single CD, five- 
inch CD, five-inch CD-V, 8- 
and 12-inch laser video, 
and the new eight-inch 
laser-disc single that con- 
tains 20 minutes of audio 
and video. Price: $1,300. 
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Printer plotter A 
The EOgraph Plus circuit board plugs 
into your PC. Result: Your printer 
becomes a plotter that can produce 
high-resolution drawings up to 15 feet 
long. According to maker Eotron Corp. 
(121 Westpark Rd., Dayton, Ohio 45459), 
the board can emulate DM/PL and HP- 
GL plotter languages. It's $729. 


«Dazzling data disks 


Get organized: Sony's 3.5-inch floppy 
disks come in red, yellow, blue, green, 
and white so you can color-code the 
data they contain. The double-sided 
double-density disks are available in 
packs of 10 for $40. 


Color videophone > 


Smile. In about one minute 
a high-resolution color 
picture of you is sent via 
standard phone lines to 
another Kodak still video 
transceiver. Pictures from 
VCRs, discs, cameras, or 
video imaging devices can 
be exchanged too. Price 
(stop smiling): $14,400. 


"A SELECT 5 BOOKS 


HANDBOOK 
OF 


for only $325 


(values to $136.70) 
and get a FREE Gift! 


PRACTICAL 
ELECTRONIC 
CIRCUITS 


2947 $21.95 


Edited iry s 
E D REFAI&INÉ 
Kendall Webster SOLID-STATE TVS 


Troubleshooting and Repairing 
Rs 


2980 $28.95 
Counts as 2 
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ROBOT BUILDER'S 
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2707 $26.95 


| SONANZA 3031 $24.95 Count a» 2 
STATE = act 
b | PTICS | gadis 
2nd Edition HANDBOOK | 
| | 
| 
2975 $24.95 


2960 $26.95 ——— 
2981 524.95 3033 314.95 


Electronics projects . . . ideas . . . the latest technology 
all at up to 50% off publishers’ prices! 


Membership Benefits «+ Big Savings. in addition to this introductory 
offer, you keep saving substantially with members' prices of up to 5096 off the 
publishers’ prices. + Bonus Books. Starting immediately, you will be eligible for 
! our Bonus Book Plan, with savings of up to 80% off publishers’ prices. + Club 
2900 $36.95 News Bulletins. 14 times per year you will receive the Book Club News, describ- 
Counts se 2 ing all the current selections—mains, alternates, extras—plus bonus offers and 
special sales, with hundreds of titles to choose from. * Automatic Order. If you 
want the Main Selection, do nothing and it will be sent to you automatically. If 
you prefer another selection, or no book at all, simply indicate your choice on the 3 
reply form provided. As a member, you agree to purchase at least 3 books within Basic 

the next 12 months and may resign at any time thereafter. + Ironclad No-Risk -P 
Guarantee. If not satisfied with your books, return them within 10 days without Electronics 
obligation! * Exceptional Quality. All books are quality publishers’ editions Course 
especially selected by our Editorial Board. nd Edition 


BORMAN H, CROWHURST 


ELECTRONIC | 
CONVERSIONS 


All books are hardcover unless numbers are followed by a "P" lor paperback. (Publishers' Prices Shown) 
2880 $20.95 2865 $21.95 © 1989 ELECTRONICS BOOK CLUB®, Blue Ridge Summit, PA 17294-0810 2613 $24.95 


FREE when you join! 


Trobika lme deel Bopanna, 

“HOME Easy E Delton T.Horns — | \UDIO EQUIPMENT 

ELECTRONICS 15 Easy Electronic All-Time Favorite ae 
FIX-{T BOOK d Electronic Projects 


Projects From Delton T. Horn 
Projects you can build—some 
unique, some old favorites—from 
the author's vast treasury of 
electronics know-how. 


2809 $26.95 


2883 $25.95 3017 $15.95 2667 $25.95 Counts as 2 


SS — — — — —— TJ 
BEER Wee l Blue Ridge Summit, PA 17294-0810 ALARMS 
ecironics | a id 
M ATH SIMP LIFIED | Please accept my membership in the Electronics Book Club® and send the 5 volumes listed "a, — 
a PN, below, plus my FREE copy of Delton T. Horn's All-Time Favorite Electronic Projects (3105P), y^ 
— n | 425 | © billing me $3.95 plus shipping and handling charges. If not satisfied, | may return the books addi 
P within ten days without obligation and have my membership canceled.! agree to purchase males 
-M——, — at least 3 books at regular Club prices (plus shipping and handling) during the next 12 months 


and may resign any time thereafter. 


1962 $22.95 2885 $16.95 


Valid for new members only. Foreign applicants will receive special ordering instructions. 
Canada must remit in U.S. currency. This order subject to acceptance by the Electronics 


Book Club®. Signature of parent or guardian required for all new members under 18. PS389 
0690900000090509085808000800900600000060006006000006005000097 


2996 $19.95 2992 $24.95 
| DIGITAL IC | Name PROJECTS i 
| HANDDOOK | | Address 
pm x City 
zs | State Zip Phone 
SB = | Signature 
ENGUSUHESPESTSMPM d 


3002 $49.50 i 
Canik 9 2925 $16.95 


&s909096680800602009006696006006090065854080080580020G0020228228 
$6664 080508208B0209492052O0G8G08584498422050858660505222228 


2972 $23.95 1793P $9.95 


S». m 
al 


EET. NT Jm T d g EX "n pma | | = nad 
-] m ' - ! d i d 
bri @ Eve (08 6 


1 L 
8E NM S 


Stowed, this 250-pound camp- 
ing rig has the looks and aero- 
dynamics of a camper shell. 
Opened up, it offers the room- 
iness of a pop-up camper, says 
WilderNest (1425 S. Acacia 
Ave., Fullerton, Calif. 92631). 
It’s $2,500 to $2,900, depending 
eim | Es on truck size. 


- 


«Flexible power 


The 580-cc engine in Ski-Doo's 
Formula Mach 1 sled has guil- 
lotinelike automatic valves 
that vary exhaust-port size 
with rpm for strong perform- 
ance at both low and high 
speeds, according to Bombar- zai 
dier (Valcourt, Quebec, JOE ae 

2LO, Canada). It costs $6,000. Racing in place A 

Telephone poles rush by, a thunder- 
storm is brewing, and your opponent 
just ahead is infuriatingly hard to catch. 
The liquid-crystal display on Precor’s 
M8.7sp stationary cycle shows you all 
this plus extensive performance data. 
Precor USA, Box 3004, Bothell, Wash. 
98041-3004. Price: $2,195. 


Footlike shoes > 


Complex construction of the 
Torsion running shoe's sole al- 
lows it to twist slightly as your 
forefoot and heel do when 
they contact the ground. Less 
stress and better traction re- 
sult, says Adidas. Pictured 
here is the $100 women's 
Model 8020. Adidas, Box 4903, 
Warren, N.J. 07060. 
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~ How to make $250 a day 


right away in your own business 
. .. bad times or good 


Many Von Schrader Associates make that much—or 
more—working part time cleaning carpet, upholstery . 
and walls in homes, offices, restaurants, stores. You 
can, too, and the cost to get started is less than you 
may think. 

Any one of these Von Schrader machines is all 
you need to go into business for yourself—right now. 
You do a professional cleaning job right off the bat. 
The kind that keeps customers contented, calling you 
back—and recommending you to friends. 


The money you make is all yours. No ongoing leases, 
franchise fees, rentals, dues or royalties to pay. 

Many Associates use the money they take in to pay 
for their equipment in easy installments. 


We'll help you start your own profitable business—as 
we ve been doing for more than 50 years—with tips on 
how to get your first job. Followed up with advertising 
and sales producing ideas that promote you and your 
service business. 


ic VON SCHRADER CO. 


For Fast Service call 414-634-1956 or toll-free 1-800-558-2484 
and ask for operator 99039. Do it today or mail coupon. There's no 
quicker, better way to get your own business going and growing. 
And put everything you make in your pocket. 


The Choice of a Lifetime 


! 724 VONSCHRADER . 


7 VONS SCHRADER 


Dept. A Uu 
1600 Junction Ave. 

Racine, WI 53403 

Please send your FREE booklet and complete 
information showing me how quickly | can have my own 
money-making business. No obligation. 


Name 
Address 


City State Zip 
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Free instruction manuals for all 
Ruger firearms are available 
upon request. 


saves roads 


A trucker pulls his 18-wheeler off the 
paved highway and heads up a steep 
gravel road, flipping a switch near the 
steering wheel to drop the pressure in 
his trailer tires to 25 psi. 

The empty log truck rides smoothly 


Variable Tire pressure 


over rocks and gulleys on the way to a 
landing where it will take on 80,000 
pounds of Douglas fir logs. As he ap- 
proaches the landing, the driver hits the 
switch again, this time pumping the tires 
up to 65 psi. By the time he drives back 


.44 Magnum Double Action Revolver 


When it's down range and a tough shot—in ~ 
rough country or on the silhouette line— 
Ruger's Super Redhawk shortens the 
distance with accurate .44 Magnum 
authority The Ruger Super Redhawk, in 
/V5 and 912 inch barrels, is built for 
strength and endurance. To help the 
endurance of the shooter the Super 
Redhawk has Ruger's unique rubber- 
cushioned grips. (Frame-mounted scope 


rings included.) 


«'& 4 STURM, RUGER 
Es m & Company, Inc. 
3l Lacey Place, Southport, Connecticut 06490 


Entire contents © 1987 by Sturm, Ruger & Company. 
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onto the pavement the tires are back up 
to 80 pounds, and the truck is off and 
running at highway speeds. 

Does all this changing of tire pressure 
seem odd? It's the way a road-saving ex- 
perimental system called central tire 
inflation works. Originally developed by 
the Army, the equipment is being tested 
by US. Forest Service officials who say 
it may revolutionize the way logs are 
hauled to mills. 

Preliminary research conducted by the 
Forest Service's Equipment Research De- 
velopment Center indicated that lower- 


Air hoses are attached to each wheel 
hub with a special rotating valve that 
prevents air escaping from the system. 


v atr 


| ing tire pressure on log trucks resulted 


in a larger "footprint," giving better trac- 
tion and a smoother ride while reducing 
wear of the road's surface. 

One of the experiments took place in 
Oregon's rugged coast range, where seven 
log trucks were outfitted with a proto- 
type tire-inflation system cobbled to- 
gether from valves, hoses, and a com- 
puter-control box located inside the cab. 
Air was supplied by the same compres- 
sor that powers the truck's brakes. 

- Normally, trucks operate with 90 to 
110 psi of pressure in each tire, but the 
Oregon experiment showed that much 


| lower pressures worked better off road. 


“We figured we saved a total of $28,000 
in road maintenance," says Harry Rick- 
ard, zone engineer for the Mapleton 
ranger district of the Siuslaw National 
Forest. "The experiment far exceeded our 
expectations. It's going to work well for 
anyone who needs to use vehicles off 
road." The research, he adds, has gener- 
ated considerable interest among tire 
manufacturers and state highway de- 


EMEN | partments. —Bi Calder 


On base in space (Continued from 


The station will have four of these 
nodes. Laboratory and habitation mod- 
ules and U.S. logistics modules will be 
attached to them. So will additional 
laboratory modules being built in Eu- 
rope and Japan. 


Visitors to space 


International cooperation is a key to 
the U.S. space station’s ultimate suc- 
cess. Foreign crew members will often 
be aboard—and when they're not, US. 
scientists will have the use of their 
laboratories. 

Forward nodes will be mated at the 
opposite ends of the large U.S. mod- 
ules on the tenth assembly mission, 
with windowed cupolas attached to the 
top of one node and the bottom of the 
other. The cupolas will give crew mem- 
bers panoramic views of the station, 
sky, and Earth. Midway through this 
mission, astronauts also will move a 
pair of shuttle docking tunnels to their 
permanent positions on the forward 
nodes. From vantage points in the cu- 
polas crew members then will be able 
to guide an incoming shuttle to its 
berth, perhaps even using a remote ma- 
nipulator arm to help nudge it into 
place. The arm also will be used to 
offload cargo. 

Moving through the node, I finally 
reached the habitation module and saw 
how crews will live during the long 
months in orbit. Comfort is a major 
concern. Again, everything comes in 
standard-sized replaceable racks—the 
kitchen with twin microwave-convec- 
tion ovens, a refrigerator, clothes- and 
dishwashers, food-storage cupboards, 
toilet and shower units, and even the 
individual quarters of the crew, or 
bedrooms. — 


Video chats 


A combination entertainment and 
communications console fits into one 
rack. Here the crew will be able to 
watch video movies, listen to music, 
or have occasional two-way video chats 
with family members visiting the Mis- 
sion Control Center in Houston. Near- 
by, an innovative folding conference 
table could be deployed from the wall, 
so the crew could eat together, hold 
meetings, or simply relax with a book. 
Behind the table, I saw a large port 
that will give a clear view of Earth 
passing below. 

That was when I knew something 
was wrong. In the laboratory module, 
a small viewing port in the floor looked 
at Earth. How could Earth be seen 
from both angles? My guide explained: 
When the habitation module is in- 
stalled, it will be turned 90 degrees to 
allow viewing of Earth through a wall 
. port rather than through the floor. 
Crew members will simply twist their 


€ 99) mm 


bodies as they pass through the con- 
necting nodes to maintain the proper 
up-down orientation in each module. 
That's something we couldn't do in nor- 
mal gravity. 

Space-station residents also have to 
make adjustments, both mental and 
physical, in using their individual 
quarters. Each bedroom will be built 
into a standard 42-inch-wide rack, 
with walls that slide out about 10 


inches into the aisle. Bedrooms will be | 


grouped in two sets of four around the 
perimeter of the module; two people 
will sleep in the ceiling and two more 
will be in the floor. 


Cramped quarters 


To give crew members extra room, 
Boeing has proposed that bedrooms be 
expanded to 63 inches wide. Three 
racks would hold two bedrooms. NASA 
is studying the option. In addition, 
NASA requires that the wall between 
bedrooms be removable. Future crews 
may include married couples, and their 
quarters would be combined by pulling 
out a wall. 

Even so, quarters are cramped. A 
loose-fitting sleeping bag hangs from 
a wall; there’s no need for a traditional 


bed in zero-gravity. Drawers, cabinets, | | 


and storage bins are all within arm’s 
reach, and a mini-entertainment and 
communications unit with its own 
small video screen is equally close. 
While standing in one of the little com- 
partments, a stray thought crossed my 
mind: “This is where they keep the 
canned astronauts.” But then the re- 
alities of zero g dawned anew. When 
you're floating in midair, a small room 
is bigger than it seems. 

With the space station's architecture 
settled and design work now far along 
on most of its components, scientists 
from universities and private compa- 
nies are beginning to plan how they 
will use it. They'll begin submitting 
proposals to NASA in the next few 
years. Time aboard the station will be 
scheduled much as astronomers com- 
pete for observing time on the nation's 
major telescopes. 

"The term 'space station' doesn't 
convey what this truly is," said Bob 
Thompson, a former NASA pioneer 
who made important contributions to 
Apollo and other manned space mis- 
sions and is now vice president of 
McDonnell Douglas's space station di- 
vision. "We're opening a national lab- 
oratory in space, and our thinking 
should be visionary. 

"We're adding a new dimension in 
life sciences, astronomy, understand- 
ing our Earth, creating new materi- 
als. The knowledge that will come from 


that facility will bring progress we | 


cant even imagine." 


At Armstrong, we've been 
building toughness into our 
tires for over 75 years. 

Like our Five Star premium 
radial. With a road gripping 
all-season tread, an aramid- 
over-steel Durafold ™ belting 
system and our best 50,000 
mile limited warranty." 

see your local Armstrong 
dealer today for the tires built 
tough as a rhino. 


* For complete details contact your 
Armstrong dealer. 
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Learn to use, progra m, andservice today's 


digital electronic music equipment as you build 
» your own computer-controlled 
music center 


— 
a ARTA, 
* E 


Now NRI puts you at the inis of 
the most exciting application of digital 
technology to date! 


With NRI's new at-home training in Electronic 
Music Technology, you get hands-on experience 
with the equipment that's revolutionizing the 
music industry—Atari ST Series computer 

with built-in MIDI ports, Casio CZ101 digital 
synthesizer with advanced MIDI capabilities, 
and ingenious MIDI software that links com- 
puter keyboard to synthesizer keyboard—all 
yours to train with and keep. 


Now you can prepare for a high-paying career 
as a studio technician, sound engineer, or 
recording technician. . . even start your own 
new-age business providing one-stop sales and 
service of today's extraordinary new digital 


d 


h — MM M p ] 
| = 


z— a 


master through hands- 
on experience as you 

explore digital techniques, 
MIDI, waveshaping, patching, sequencing, 
mixing, special effects, and much more. 

Plus, even if you've never been involved with 
music before, NRI gives you enough basic 
training in music theory and notation to 
appreciate the far-reaching applications of 
today's new digital electronic technology. 


Send today for FREE catalog 


If the coupon is missing, write to NRI School 
of Electronics, McGraw-Hill Continuing 
Education Center, 3939 Wisconsin Avenue, 


Washington, DC 20016. 


REFET School of Electronics eii ! 
McGraw-Hill Continuing Education Center — Wenil 
4401 Connecticut Avenue, NW, Washington, DC 20008 


YES! Please rush me my FREE catalog describing NRI's 
new at-home training in Electronic Music Technology, plus 
training in other high-tech, in-demand electronics fields. 


music equipment. 
No experience necessary— 
in electronics or music! 


No matter what your background, NRI gives vou 
the electronics skills that are now so essential 
for technicians and musicians alike. . 


e Versatile investment programs 
*Unrestricted sales territories 
Financing assistance 
eSubstantial discounts 

eNo inventory required 


eSuper energy efficiency (R-30) 
eHundreds of popular designs 
eClearspan interior flexibility 

* Affordability 

eSeismic 4 earthquake rating 
+100 MPH + wind resistance 
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Name (Please Print) Age 
Street 
City State Zip 

. skills you 132.030 


eAdvertising support 

eFull training & support 

eConstruction assistance 

eModel/Show Home 
Program 


sCostóm dose av vailable 


eFast, simple construction 
Unique, patented designs 
*Fire & termite resistance 
*Low maintenance 

*High strength 


For a new Video Tape or FREE Color Packet: 


Call Toll Free: 1-800- TRI-STEEL 


Fax Machine #: (214)550-0353 


i; pam AD Rights Revereed 


MONTEREY DOMES 


THE MOST SPACIOUS 
THE MOST BEAUTIFUL 
THE MOST EFFICIENT 


Ceilings that soar up to 28 ft. high, sparkling 
skylight lit interiors, unmatched energy efficiency 
and superior customer support are standard 
features with every Monterey Domes Home. 

Why settle for an everyday home when you 
can build your own quality Monterey Domes 
Home and not compromise on anything. 

To learn more send for our exciting 98 page 
color Catalog and Plans Book. $7.00. 

CO YES, Please send my 98 page copy of Monterey Domes 

Catalog & Plans Book. Enclosed is $7.00. 

LJ Also, please send me The Basic 

Dome Assembly Manual for an 


| 

| 

| additional $5.00. 
l 

i 

| 


Name 

Address = 
City/State/Zip 

Phone 

Send to: 

Monterey Domes, Inc. 
1760 Chicago Ave., Dept. AR-3 
Riverside, CA 92517 


PN KY 
MONTEREY DOMES * 


m——————— Me ee. Ses es 9 


AIC. AST 


Serious about owning your own personal helicopter? 
DREAM NOLONGER! Climb on-board the world's most 
‘affordable helicopter the RotorWay "Exec!" The "Exec" 
incorporates State-of-the-Art technology with beauty 
and speed...and IT'S AFFORDABLE! Costs less than à 
sports car! START RIGHT NOW and join us in the wild 
Iblue yonder by ordering our exclusive video tape the 
"Exec Experience!" An hour of action-packed helicopter 
flying, historical aviation footage and fun-filled educa- 
tion. FIND OUT how RotorWay made the helicopter 
affordable! SEND FOR our beautifully illustrated Infor- 
mation Package which contains several color brochures, 
a fold-out poster, 3-view drawings and pricing details. 
Plus, a step by step description of RotorWay's exciting 
full circle program! 
IT'S TIME TO STOP DREAMING 
AND HAVE SOME FLY 'n FUNI! 
E B NM NM BU NEM FF 
| 30 CREDIT CARD CUSTOMERS 
FOR FASTER SERVICE, CALL TOLL FREE NOW! 
U.S. (Alaska, Hawaii, Virgin Islands) 

TELEX 683-5058 1-800-345-8080 Opr. 169 FAX 602-961-1158 
Charge to MC, Visa, AmEx. Exp. Date 
4^ Signature 
Send me items checked below: 

— ACTION PACKED 1 HR. VIDEO & INFO PAK. 
— Specify: VHS Beta. $59.95 

—— Video Tape Only $49.95 
— Information Package Only $12.00 

Arizona residents add 6'4% sales tax. 

(Overseas orders add $10.00 postage) 
NAME 
PHONE NO. 
ADDRESS 
CITY STATE ZIP 


' Dept. 9PS3, 7411 W. Galvest 
s Ed RoforWay Chandler AZ 85228. 
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Micromachine magic 
[Continued from page 92 | — 
“and make a surgical tool to cut 
through a nerve—just a nerve and 
nothing else.” 

Then too you could develop dot-size 
cleaning robots to remove barnacles, 
scour out pipes and sewers, and pol- 
ish away corrosion in hostile environ- 
ments. You’d make them in quantity, 
cheap as watch transistors, with no 
worry of maintenance, theft, or repair. 
They’d work together like army ants. 
And sending a million microrobots to 


Mars might be cheaper than sending | 


just one soil sampler. If 100,000 IC 
chips can be turned out in one batch, 
so could 100,000 micromachines. 
Ultimately, untethered microro- 
bots could float through the body— 
thousands of them from one injec- 
tion—cleaning out deposits, scouring 


tubing, sensing cancer cells by their | 


defective genetic code, and then pu- 
réeing them. 

At least this is what K. Eric Drexler, 
research affiliate at MIT's Artificial 
Intelligence Laboratory and a visiting 
scholar at Stanford, sees in his vision 
of a micromachine branch he calls 
“nanotechnology.” These “cell-repair 
machines,” he says—built of protein 
through genetic engineering—will 
identify and destroy bacteria, viruses, 
cancer cells, parasites, and blood clots. 


Magna fridge 
[Continued from page 93) memme 
atures [July '87, April '88, “Science 
Newsfront," June '88], magnetic refrig- 
erators may eventually become eco- 
nomical for a variety of cooling tasks. 
"The underlying technology has 
been around for decades, used for sci- 
entific low-temperature research," 
Price explains. But until recently sci- | 
entists had not figured out how to keep 
a thermo-magnetic material moving 
through alternating hot and cold cy- 
cles so it would provide continuous re- 
frigeration. The Hughes team headed 
by Dr. Frithjof Mastrup, working un- 


| der a U.S. Air Force contract, solved 


that problem with its wheel design. 
Attached to the wheel's rim are thin 


tiles of the magnetic material (see | | 


drawing). The wheel spins, and the 
crystals pass in and out of a powerful 
field generated by superconducting 
magnets bathed in frigid liquid he- 
lium. As the crystals are magnetized 
and demagnetized they warm helium 
passing through one heat exchanger 
and cool helium in a second loop. | 
Hughes engineers tested the experi- 
mental refrigerator from August 1987 
to January 1988, and were refining 
the design when the contract was can- 
celed in late 1988. In one test the re- 
frigerator ran for three hours. "The 
only limiting factor is the liquid he- 


Whether driving on or off the 


road, you want tires that can 
really take the punishment. 

Like our Norseman All 
Season. With a road gripping 
tread, a patented Tredloc® 
belting system of woven 
aramid, and a 40,000 mile 
warranty." 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 

* For complete details contact your 
Armstrong dealer. 


lium for cooling the superconducting 
magnets," says Price. "It eventually 
runs out.” A space-borne refrigerator 
would include a recirculation system | 
for the helium, allowing up to 10 con- 
tinuous years of operation before nor- | 
mal leakage depletes the supply. 


Building with atoms 


He also sees microscopic "assem- 
blers" constructing other machines 
atom by atom—‘“man’s ultimate tech- 
nological breakthrough," as he says 
rather grandly. It's an advance, he 
says, that is not just possible, but 
inevitable. 

The most balanced long-term view, 
perhaps, is the kind of skepticism of 
Berkeley's Muller, who points out that 
absolutely nobody foresaw the biggest 


Spinning in space | 

One refrigerator was delivered to the 
Air Force later in February. It'll be 
| used for research on sensors being de- 
signed for the Strategic Defense Ini- 


use of computers: word processing. "We 
who came through that revolution look 
at this one and say, 'Oh yes, here are 
some devices we can make. What we 
dont realize is that a whole lot of new 
people, with new ideas, just got on 
the bus. And they're thinking in terms 
of millions of dirt-cheap devices all 
doing the same thing like the Radio 
City Rockettes. They're thinking 
about interfacing with nature in new 
ways, about thermodynamics, about 
control of mechanical elements at di- 
mensions that are commensurate with 
the mean-free paths of molecules. 
They're talking about influencing phe- 
nomena that we hardly know exist. 
Now that's revolutionary. That's real 
excitement." 

And then, on the other hand, there's 
the nightmare side: a half million 
flying saws the size of chiggers spread- 
ing through the enemy's quarters, 
homing in on anything warm. GH! 


tiative ("Star Wars") program. "For a 
space system, a refrigerator needs to 
be efficient, lightweight, and not draw 
much power," Price tells me. "A gas- 
cycle refrigerator working over the 
same temperature span is power inten- 
sive and heavy." 

Magnetic refrigerators could also be 
used to cool the superconducting mag- 
nets of magnetically levitated trains. 
And the computer industry may need 
refrigerators for super-fast machines 
that are required to operate at ex- 
tremely low temperatures. 

Meanwhile, the advent of supercon- 
ductors that function at higher tem- 
peratures means that the Hughes re- 
frigerator's superconducting magnets 
may not always have to be cooled by 
expensive liquid helium. Eliminating 
the helium will not only reduce the 
complexity of the refrigerator, but may 
eventually make the technology com- 
petitive with gas refrigerators. 
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Be a Better 
Gardener 


Recycle all your brush, 
weeds, leaves, old 
crops, cut grass, 

dead flowers into: 


The rugged KEMP Shredder/Chipper devours 
almost anything organic ... reducing it into 
millions of tiny pieces in seconds (including 
branches up to 3" thick!). 


Enjoy super-rich soil. .. amulched weed-free 
garden and beautifully landscaped grounds. 


e Full 10-Year Warranty * A Size Just Right For You 
e Money-Back Guarantee = Now! Save Up To $225 
— Call: (717) 627-7979 — 


SHREDDER/CHIPPERS 
160 Koser Rd., Dept. 44039, Lititz, PA 17543 


O Yes! Send me information on Kemp's 
30-Day Trial and Budget Plan! 


| 

| 

Mame LL M | 

Address  [. = Ž — > o o o ooo | 

City 

| ry | 
"©1989 KEMP 


This Book 
And Live 
Happily 


Ever 


Convert your pem - 
ito: À edar Homes 
dreams into a cus- Y Lindal Ced 


tom Lindal Cedar 1 
Home. With more | 
than 90 designs and aft 
a helpful planning WB 
guide, our 200-page ES 
full-color Lindal Plan awe 
bookoffersallyou ' 
need to live happily ever after. Call or write 
today to make your dream come true. 


O Rush me your 200-page Planbook, $10.00 
O Also include your Planbook Video, $19.95 


! 
rf : 
| Address i 
i Cry State Zip : 
| Telephone 
i 1-800-426-0536 ; 
| ALindal CedarHomes : 

J 


P.O. Bax 24426, Dep. AZ 3, Searle, WA 98124. (206) 725-0900 
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By STEVE MERCALDO 


DRAWINGS BY RUSSELL VON SAUERS 


CHECK VALVE 


EXHAUST PIPE 


Taking Care of Your Car 


CATALYTIC CONVERTER 


Annoying rattles in the exhaust system 


If there is an annoying rattling noise 
coming from your car's exhaust system 
and there are no obvious problems, 
check the air pump and its plumbing. 
There is an in-line check valve on the 


| hose between the air pump and the 


catalytic converter that will rattle if 
broken when the engine is at operat- 


Compression cleaner 


Before performing a compression test, 


| it is important to clear out any loose 


carbon from the cylinder. Stray parti- 
cles can lodge between the valve face 
and the seat, giving a false low read- 
ing. Before connecting the pressure 
gauge, loosen the spark plug one turn, 
start the engine, and accelerate to 
2,000 rpm to scavenge the cylinder. 


ing temperature. To check, start the 
car and allow it to warm up. While a 
helper revs the engine, listen near the 
valve for a rattling noise. Try pinch- 
ing off the rubber hose with pliers to 
block the airflow to the check valve. If 
the rattle stops, the valve is defective 
and needs to be replaced. 


| SPRING 


!|EYE 
|BUSHING 


Leaf bushings 


A banging or groaning noise coming | 
from your car's leaf springs when you 
go over bumps could result from worn 
or missing support bushings. Check 
for tired bushings by jacking up the 
vehicle and visually inspecting the 
spring eye and shackle bushings for 
damage or wear. Any that allows me- 
tal-to-metal contact must be replaced. 


Got a useful car tip? Send it (with Social Security No.) to Car 


Care, PoPuLAR Science, 380 Madison Ave., 


New York, N.Y. 


10017. We'll pay $50 if we use it. No tips can be returned. 


CLOGGED 


INJECTOR INJECTOR 


Injector checkup 


To check for clogged fuel injectors on 
a throttle-body fuel-injection system, 


connect a timing light to the engine. | 


With the engine at idle speed, point 
the timing light down the throttle body, 
looking at each injector’s fuel-spray 
pattern. The proper pattern is an even 
dispersal of fuel in a fine, steady mist. 


| HEX-HEAD SHEET-METAL SCREW 


-WASHER 


COPPER 
TUBE 


BROKEN 
DIPSTICK TUBE 


ENGINE BLOCK 


Dipstick tube remover 
To remove a broken dipstick tube from 


the engine block, insert a hex-head 
sheet-metal screw with a washer and 


a piece of copper tubing slightly wider | 


than the broken tube, as shown in the 
drawing. Tighten the screw into the 
broken dipstick tube until the screw 
starts to thread onto the tube, then pull 
| on the assembly to remove the tube. 


FACTORY- 
ASSEMBLED 


Buy your 


J| mAGDATRAC. 


f a FACTORY- 
] .. ASSEMBLED 


or in KIT 
form! 


Use it to landscape your home or 
build a road; Garden; Haul logs, | 
clear trees and brush: Excavate | 
for a basement or pool ..... and 
Do It All Yourself. Oo work 

for others to earn Extra CASH! 


e CATALOG — shows all uses... $1.00 
TECHNICAL MANUAL — shows 
complete construction details... $7.00 


STRUCK-KIT € Dept: P539 


| CEDARBURG, WISCONSIN 53012 


Ele 

Ifyoure fom, 
interested in | = 
knowing more 
about Solar 
Electricity, 
the Sunelco 
planning guide | 
and catalog is for youl 

Packed with "how to" information and th 
most advanced products available, our forty page book- 
let details the design of RV, home and water pumping sys- 
tems. 

We provide free design assistance and low mail order 
pricing on Arco modules, controllers, batteries, inverters 
and surplus modules. 


Send $3.50 for your Sunelco Planning 
Guide & Catalog Today! 
SUNELCO, P.O. Box 1499-PS 
Hamilton, MT 59840 (406) 363-6924 
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Wordless Workshop 


By ROY DOTY 


z E Re hos 


$50 to Jim Stallman of Sunnyvale, Calif., for this idea. Send yours (with 
Social Security No.) to Wordless, Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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HARD-T0-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGETEERS and STUDENTS 


from America’s Largest Mail-Order Market Place of Unusual Values in Telescopes. Binoculars, Magnifiers, Microscopes, 


Science Kits, Lab Equipment, Toys, Military Surplus, Fiber Optics, Lasers, Solar, Photo and Weather Instruments. 


mint Bedroom Ceiling Into The Night Sky. 
ae IG Assortment of 250 lumi- 
y / E UN nous stars that glow in the 


dark on ceiling or wall. Li uf 
up a child's room with the beauty of glowing stars and have 

with astronomy. Easy to apply decals glow alter exposure t 

| light. Comes with star chart and instructions to recreate the 

Big Dipper, Milky Way and the heavens. 


| Motors By The w. For Hobbyists, Modelmakers. 


- Dur inexpensive dx 
ve ; | motors can make 
s wheels go "round, 

Joe) propellers tum. Ls 
Unlimited MP 
- applications. j 


gu 


Have fun by adding mo- 
tion to your science fair 
projects, demonstra: 
tions and experiments A ees NEED 
with this special buy of =" catis" 4 
20, 1" motors with 34" usn aV 

long shafts and 2 wire. «z— sspe 
leads. 20, T motors PC 1304 $10. 95 | 


The Vanishing m Sees Will Ai " perae prts Ever 


Solve This Mystery? — m 


A fascinating illusion. We found it at a math 
teachers seminar. A 3x7" card with 15 lepre- 
chauns. With a ^slight-of-hand" ane leprechaun 
will vanish. Your friends will be mystified. 


When he comes back, where has he been? One of our most 
popular best-sellers! Package of 4. PC37,473 $4.95 


Go Fishing With This Mighty Magnet. 


-Lift wp to 200 Ibs. Fun to use around docks 
b and bridges. A'musrt for a boat, it helps 
retrieve metal objects that US rboard. 
You'll be amazed at what uli up. Wt. 
EQ] o lbs., measures 4x33ax 34^ Made with à 
wy Paly- -Vinyl Chloride coating i resist cor- 
* rosipn and chipping. PCT1,135 $29.95 


{| Digital Thermometer Shows BOTH 
Indoor AND Outdoor Temperature, 
Memory For Day's High AND Law! 
1 Now, you'll know at a glance, 

TUIS with large, easy-to-read LED 


mm | readout numbers, bath the 
| DL outside and inside tempera- 
i pura Ja 


ture readings. This unique 
| thermometer also records the 
| high and low readings for any 
| period or day you select. F^ or 
| C? selectable. Readings from 

——J 40? F to 4-122? F Modern 

styling c. case, 7x3!ax34" Easy tn mount on any wall. Uses 2AA 
batteries (not incl.) comes complete with 10° outdoor probe 
sensor cord. Reg. $39.95 PC38,038 SALE $32.00 


Ear Picks Up 


Super Snooper'" Electronic 
Sounds From Over 40 set) 


Kids will have fun with the Super l: 
Snooper electronic toy that gives 
super-human hearing, indoors 
and out. They'll be able to listen 
to birds and animals before they Y 
can be heard. Just paint the disc E 
and pull Ls trigger. Sounds are — | 9:5 
picked 4 from over 40 feet in the 


AN 


Watch Our Electric Ball Clock, It's An Accurate 
map ere That's Full Of Action. 


Itsa different, unusual, truly 
a Conversational item! As 
ms, the pendulum rotates, it 
scoops up one ball every 

-* mi nute. The balls roll from 
: A ane track to another, mark- 
; - ing time in minutes and 
=F hourly segments. [t 
mA — is a kit with precision 


padded, adjustable head- 
p ies. Black and silver. 
id by a OV battery 


La Stars That Glow In The Dark Turn Your 


PC9521 $3.95 | 


Which one vanishes? Where did he go? | 


g- = 


(not inci |. PC37,834 $9.95 


a : | instructions. 


| ture control and circulation 


| has three tiny water tanks each with copper and || 


j- — — —4 molded parts, easy lù | 
|A assemble. SUs"D x 
| aL B"H. Includes a1 w, 64" electric cord, a ratat- 
| ing clock penduium, molde 5. A2 nickel-plated steel balls 
and a clear molded plasti ‘caver PC37,903 $35.95 
| Celebrate Big Events. -. With A OE Bang! 
í my Authentic 
- BOC dnt n a 


i m. = This cannon i ad 
Mu for special celebrations and the 4th of July 
hose Made of cast iron with machined be 
loading and firing mechanism. Easy to 
operate, uses calcium carbide — gas. fresh air and a spark will 
produce à big boom. Mon porsonous. non-flammable. (Not awal- 
able to NJ residents or minors) 
60mm Light Field Cannon: Single shot acbon, cannon meas- 
ures &" long overall PC36,B21 $28.95; 155mm Major Field 
Canon: Automatic action, cannon has 101" body plus 
17" muzzle. PCT1,654 $79.95; Bangsita Ammunition, 2 tubes 
(about 350 shots) PC41,005 $7. 


1 (609) 547-8880 


for friendly special treatment 
Use VISA, MasterCard, Diners Club, American Express 


or Carte Blanche. Call anytime, 24 hours a day. 
MOST ORDERS SHIPPED WITHIN 48 HOURS 


| 


<- For Phone Orders, Call 


fepe uty Th Latest Technology. _ 


| Science Fairs, Water ca 


Superconducting ceramit dist for lab demonstration an the 
Meissner effect of magnetic levitation. This is the new mate- 
rial making headlines. The disc is composed of yttrium oxide, 
barium oxide and copper oxide and will positively demonstrate 
ihe Meissner effect by magnetic levitation of a small samanum 
cobalt magnet at liquid nitragen temperature (77^ K). To con- 
duct the demonstration you will need the disc, a small samarium 
cobalt magnet and liquid nitrogen favailable from mos! hos- 
pital and lab supply firms). ES offers the disc and magnets. 
[Similar magnets may be found in bohtwerght headphones) 
Superconductivity Disc —- includes ceramic 1" dia. x vs" thick 
disc and complete instructions, Aeg. $25 PC37.446 $17.50 
Demonstration Kit — includes supercanductivity disc 1" dia. x 
Va" thick, rare earth magnetic iss" dia. x '&" thick and 
Reg. $45 PC38.168 $36 


Miniature Water Pump For Photo Darkrooms, 


— Vi 
This tiny pump can pump a à 
pint per minute with a 12" — 
high flow. Ideal for tempera- 


Ti CS m 


x = 
PCSO, 0,346 $6. "b ccn 
of darkroom chemicals, table fountains, model waterfalls. water 
iitration and more. Can be used in either direction and is self 
priming. Operates on 2 flashlight batteries (not incl.), runs up 
to 48 hours before battery change is required. 4" tube incl 


"Moisture Magnet" Absorbs Moisture 
And Helps p Mildew And Musty Odors. 


"Moisture Magnet" virtually 
iA 7 P eliminates dampness and 


mildew caused by moisture. 
Place in closets, drawers and 
basements -Dry Guard alumi- 
- X num canister contains mois- 
3) ture absorbing chemical beads 
— that absorb water. When 
— beads ium pink, just heat in oven and 

reuse. Chemically inert, non-corrosive, non-toxic, will not 
impart odor or taste. PC 36,681 $6.95, 3 or more $6.25 ea. 


Watch A Society Of Ants Dig Tunnels, Build 
Bridges And Move Mountains Before Your en 


Ants are the worid's finest engineers. and 
seeing them plan and construct their intri- 
cate highways and subways is fascinating. 
Through the large plastic case of the caps 
(10x15^) of this giant ant farm, i 
jou'll see the ant soldiers guard- E =: 
ing the roads, the laborers carry- 
ing their load and the supply 
corps storing away food for the 
whole colony. When you return 
the enclosed certificate you'll 
receive by return mail (in about 2 weeks) a large qua of 
harvester ants. Complete with white sand. PC7O, 205. $n. 85 


Revolutionary LCD Quartz Watch —- 
Powered By Ordinary Tap Water. 
Dur 4,0 watch runs on ordinary tap water. M 
never needs batteries. Just fillit up with water |: 
once a week. This accurate quartz timepiece [i 


zinc plates. Water is absorbed into the port. 
holes on the side of the watch. Electrons travel 
from the zinc plate to the copper plate thus fi 
creating power that drives the watch. Clear 
color band and see-thru case lel you see the 
inner workings. POST, 620 $22.95 


sa 


Build Your Own 2000° Solar Furnace With This 
Fresnel „Lens i Harness The Sun's Rays! 
amm ^^. You'll be able to use this pre- 
[e ch .— Cislon lens as a Solar cooker 
| — for heating food, as a kiln for 
EA <> pottery — and even to meli 
— " X metal ar for other solar ex- 
periments, Lens has a v2" 1.1, 50 limes 
per inch, measures TOt t” thick. 
Unmounted lens comes with. 16 page 
book, "Fun With Fresnel Lens: Instructions 
included on how to build the 360° stand 
and frame shown PC70,533 $21.30 


Polish Water-Worn Beach Agates, Amethysts 
And Garnets With Our Rock Polishing Kit. 


Enjoy a unique and fascinating hobby 
making exciting jewelry of beautifully 
polished gems and stones 
from rough rocks found 
everywhere, Complete kit 
includes powerful polishing 
as tumbler with a 115V heavy 


E 


barrel, a large selection af 


j assorted rocks, grit abra- 
PCHO.276 ives, polish, jewelry tind- 
$69.95 ings and instruction manual. 


| Our Intelligent Yo-Yo With A "Brain? It's The 
Longest Spinning Yo-Yo Around! — bs i 


A simple flick of the wrist øre- 
programs this patented yo-yo, 
allowing it to span freely at the 
end of the string. Suspended. 
you Cando ticks, such as Wark 
The Dog; "Rock The Baby." “Brain 
Twisters” and more. It operates 
on a centrifugal clutch principle 
that allows it to spin faster and 
longer than any other yo-yo 
before returning to the users hand Precision engineered, 
the clear plastic body shows the clutch in action. 


p 
p^ 


| | Moon-Blob has unbelievable properties 
and fun to play with...it acts alive and 


EH your imagination. Fun for youngsters, /^5 


| pact, measures on es Powered by TRAA ' 
duty motor, three pound | battery. included. Fr 


Listen To Station WOR N.Y. When In Boston. 


This new antenna will bring in those weak, distant, 
AM radio signals loud an Ear. d 

You'll now get excellent radio recep- 
tion on all AM stations. Select-A- 
Tenna turns your AM radio into a 
powertul recever, Used in Alaska to 
pull in stations. from continental 
US. Employs mutually inductive 
coupling. Mini-jack and plug 
1034" dia. PC72,M7 $44.95 


12 Foot Light Show Of Multi- Colored Bulbs 
Makes Unique Window Display Or Decoration. 


Weatherproof Light Ropes create moods, 
grab attention for sales displays and trade 
booths and are one-of-a-kind decorations. 
Clear plastic 5" flexible tube encases 44 tiny, 
brightly colored bulbs in 12 ft. long Light + 
Ropes. Can be used indoors and out. Male 
and female connectors at each end'aliow you 45) 

to mix and match color strands, Lights inthe — 12s 

rope will move in a stationary pattern or ii -— 
"chase" each other at a variable speed you X 


input. Speed selector switch will handle up to 8 Light Hopes 
d PC35,280 524.95 


Fly In The Sky When 
Exposed To Sunlight. 


These 10x2 ft. mylar solar shut- 
^ — tle dirigibles will fly over houses 
Nt y and trees when exposed to the 


af et, sun. Weighs only 2 ounces. 


=n Clever Gadget Will 
Tell You How High You Are 


Whether you're driving cross country or 
tell you how high you are. Shows eleva- 


mounted to dashboard with sel! sticking 


tape (incl.) or has pre-drilled screw holes. Also has butin | 
$32.95 


barometer. With case. PEH, 


Moon-Blob, It Crawls Out Of Containers 
And Looks Alive As It Creeps Uphill. 


looks Hike a living protoplasm as it defies 
i gravity by crawling up and aut of its con- 
tainer, Its dehydrated plastic—just add 
water fo wis it. Completely harmless. * 

2 Packages, PC38, 440 $4.95 


Fun And Intriguing! You'll Play Play For Hours 

With These Colorful Magnetic Magic Marbles. 
Build à Mountain or odd geometric pat- 
terns with these fascinating, high impact 
plastic marbles, Each marble has both a 
negative and positive pole. A challenge to 


j 
lh 


fT, 


10 Foot Solar Dirigibles | 
- Solar Dirigibles PC35,889 $9.90 | 


tion from sea level to 15,000 feet. Can be | 


e 


Great AM Radio Reception With Select-A-Tenna. | Edmund's Famous 


+] The Air! 


select. A transformer is required to operate | [= 2] E 
lights. $19.95 Ea. = k 
4-9, $18.95 Ea. 10 or more 517.95 Ea. "—— n Fa 
Clear PC36,656; Blue PC36,657; Green TI w^ al 
PC36,658; Red PC36,659; Amber/Copper =|, yet 
PC36,650; Multi Color PC35,279 WX ua | 
Light Controller for forward and speed control. 112v. Tr JH? 


| Quarters. 


Jumping 


Leap 3 
Feet Into 


Full of fun and surprises 
Simply click the jump- 
ing disc between your 
fingers, rub for a second, 
lay it on amy 


A 
% 


smooth sur- - m a | 
face. and e mi 
POP! It leaps 

L| inta the air, 3 


feet high. Friends 
wontbeabletore- ga ege 
sist tinkering with € af 4 
them. How daes 

it work? The nickel and 
stainless steel discs 


| work on the principle af —— TW 


thermodynamics. Heat 9 & 
(rubbing tha discs) makes metal 


expand, à cool surface makes it | 
| contract. 12 jumping Quarters 
PGAR, 099 


Hn 


7 Space Shuttle 
Blasts 100 Feel 
Inta The Air. 


Using air and water as — pe 
fuel, the Apollo space” f 
shuttle and booster 
rocket blast off to- 
gether, and at flights 
peak. shuttle sepa- 
rates from rocket and 
manned recovery cap- 
Sule parachutes back 
to Earth. Virtually in- 


"mi 


| destructibie, made of 
Butyrate plastic. 


hiking in the mountains, this Altimeter will '/ i 


., Ma ke Your seil 
Wild Tornado. 


assembly allows 
you 1a demonstrate 

thea wild vortex phe- 
| g | nomenan ofa natu- 
M . | ral tornado. Allyou 


n a " T 


d need are two 1 liter 
ME or 16 oz. plastic | 
XE soda bottles and 
SS ordinary tap water 

Hii Instructions and 


explanation of sci- 
entific principles 


adults, too! 20 marbles per package. — ey included. — 
PC34,968 (Package of 20) $3.49 AM. a RE E "rg 
PC35,854 (Package of 100) $14.95 X | s PEJT, i 
The Chandler Gyroscope — ! 
A Classic Favorite For 75 Years. leds er Bird 


= ie, Demonstrates “gyroscopic inertia" or rigidity 

a in space as first recorded by Isaac Newton. 
An object rotating about a fixed axis creates 
a condition in which the axis holds its 
position with respect to inertial space, no 
matter how the spinning objects support 
is moved about. Machined, painted and 
balance-fitted all by hand Complete with 
instructions and . A instructions and pedestal. PC37,205 $5.95 PC37,265 $5.95 


1 
Ultra-Sensilive Directlonal Sound Amplifier Directional Sound Amplifier 


Picks Up Signals 200 Feet Away! - 


Used for police surveillance and excellent 
for nature study, microphone and head T VA 
set amplified sounds up to 200 feet away ye = o 
Ü conversa: — —— i 
lions — listen Io the sounds a —— 
of animals at distances that | | 
its ht enough only 95 " 
its light enough (only 39s «. 

ounces) so the microphone- 

can be mounted on your binoculars. Com- X, 


'euency response 200Hz to ao: "T. 


put level 49 dbs maximum, Complete with padded microphone, 
| amplifier and headphones. 


PC38,042 $69.95 


SEND FOR 


FREE 


80 PAGE 
CATALOG 


| Thousands of exclusive, unique and exciting values. 


Somethin 


educational, fascinating and useful for 
every hob 


ist, gadgeleer, student and educator. 


No Risk Guarantee! if you are not completely satisfied with your purchase, return the merchandise 


in its original pube 
Our 45 day uncon 


and we will cheerfully refund your money in full. 
ditional guarantee means you take no risk on any product you buy from us. 


We back our products! 


‘Edmund Scientific Co. 


Dept. 19D3, Edscorp Bldg., Barrington, NJ 08007 


Drinking! 


j 


a 
F 
fe 


Fascinating to watch. Simply 
duck the bird's head into à glass 
of water to begin happy birds 
bobbing motion. Then the bird 
takes over, continuously dipping 
into the water for a drink. 
PC60,778 


Dept, 1903, Edscorp Bldg. 
Barrington, NJ 08007 


METHOD OF PAYMENT: 

O VISA 

L1 Diners Club 
O Carte Blanche 


O Check enclosed 
Li Mastercard 
0 Amencan Express 


Ee 


Exp Date 


Card Number 


Bank Number (MasterCard only) 


| | dH 


' | Edmund Scientific Co. 


| The Vortx!™ More Than A Money js Bank! 
Performs spinning tricks and high maneu- i k 

vers. Drop a coin onto the launching pad. pes 
spin the Vortx unit in a circular motion K = 

| This creates an immense amount of speed i 

causing the coin to spin around and S m 
| around until it finally draps to the bottom 

storage area. "The longest continuaus d 
rolling sa far is 33 hours, 18 minutes? zr 
Challenge your skills, spin the coin back iii 
up the tunnel or spin it upside down, plus \ a: 
more. Made of tough polypropylene. In- i 
structions included. Reg. $14.95 PC37,832 SALE “$12. g 


Build A Working V-8 Demonstration Engine. 
A great introduction into what’ 
behind your gasolne-poweret 
engine, The ‘4 scale realistit 
model contains ove 
s 100 moving parts. You 
can actually watch thi 
crankshaftrotate, sparl 
it plugs light up, valve: 
open and close, rods and pis 
me ons move. Easy to build 
! requires mode! give for as 
sembly, takes two "C" batteries (not incl. 
Complete with stand. PC70,448 $39.9! 


| Have Y You Ever Seen The Inside Of Your Eye 
Eyescope is an optical device fr 
looking at the inside of your eye 
I's a specially designed diffuse 
; Incarparating a parabalic mirre 
; and lens light. safe and easy t 
use. A 52 page booklet includer 
describes the various features ir 
side the normal eye; how the iri 
works, kinds of floaters and fixe 
objects, how to inspect contacts 


=, A 
zT 


| 
| 
| 


> PC33,538 $24.95 
Build Your Own Clock Of Paper, 


It Really Keeps Accurate Time. 


Cut up this heavy stock 40 page book, 

| supply a little glue, three paper clips, nail, 
stnng and perseverance and you have a 
working clock which keeps accurate time 

| and has a real "tick-tock" pendulum 
| movement. You rewind and regulate it. 
PC9,687 $9.50 


The Handboiler, 


A Demonsiration Of Physics. 
Watch the liquid contained within the glas 
chambers appear to "boil" from the warmth c 
your hand that increases the vapor pressur 
—* within the chambers. The warmer your hanc 
the batter it works in this unusual demonstre 
299 $3.7 


ex ^ tion of physics. 
enuine Swedish A "ida 13" Bayana) 


1 } F hari 
s, "t 
rd 


35,911 $1 


Made of the finest high-car 
TT, bon. rust-iree steel to the high 

sas ei rigid standards of the Swedisl 
army. cami Ví with sheath. For collectors. Used, but in ex 
cellent condition. (Not available to NJ residents or minors. 


Newton's Third Law Of Motion Demonstratec 
With The Swinging-Wonder. 


Its hard to put down once you ACTA 
start playing with it, Swing ane af | | 

the nickel plated balls and watch 

| the one on the opposite side | 

| swing back. Consists of 5 balls || 

suspended by monofilament to | 

the wood frame. 9x7x9" 

PC33,739 $21.95 || 

M" version of above, chrome U — 

ma. 2x1/5x1334" POST ATZ $395 - 


Fg Nationale A Space Age Sphere 
' d 
9 


its fascinating to watch the delicate vane: 
within this 5" precision-made sphere Spit 
faster and faster illustrating the basic prin 
ciple of solar heating. When light strikes the 
] iv vanes it transfers heat, and the vanes begir 
KA to move. Works from direct sunlight or ar- 
tificial light. An attractive "conversatior 

ur piece" PCG0,082 $6.95 


| Bag Of 50 Assorted Magnets ex 
For Instant Science Projects. cese 
| Create your own science projects from = 
| eur most papular shapes, sizes and pull & 


i T^ 


| capacities of these selected magnets. In- on” C= 
cludes, three stacking poles and base. 
Costs less than 22€ each.. ideal for in- 4 
| expensive classroom scence demon: 


strations or unique party favors. PCT303 $10 95 = 


| OTY 


STOCK NO PRICE 


Tatal Price 


In MJ Add 698 Sales Tax 


gaut . —. . 1L Add $2.50 inr 

RUSH FREE 80 PAGE PONU AFAN a 
FULL COLOR CATALOG TOTAL ENCLOSED 

| Mame RUE 

| 

| Address 

| 

| City &tate Zip 

Lam uni omi dus m 


Serving Science Hobbyists Since 1942 = = = = = =a. 


This VET Did It - and YOU 
Can Do It 
Too! 


WORLD'S SMALLEST 
WEATHER STATION 


“War injuries left me 
badly handicapped, but 
now lm a financial Succus 
as a Locksmith, thanks i 
your training. Besides, the 
work is fascinating. t | can 
do it anybody can. 


Glen John 


son, Larned, Kan. 


Make Up to $26.00 an Hour — even while learning! 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 
You're "in business" ready to make $10 to $26.00 


:Bea LOCKSMITH 


ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


FOLEY-BELSAW INSTITUTE 


an hour a few days after you begin Foley- 


i iil 6301 Equitable Rd., Dept. Hess 
Belsaw's shortcut training. Easy illustrated les- 


Kansas City, Mo. 6412 


sons complete with ALL practice equipment N. Hunt, Wilmington, x 
ne ; week extra. 
TIT THE AMAZING WEATHER COMPUTER THAT 
a M A ER rli ( : i YOU CAN HOLD IN THE PALM OF YOUR HAND. 
6 EXPERT PERSONAL ASSISTANCE Y: PR EE DIGITAR's new TWR-3 Micro Weather Station includes 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 
MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
-"| make $50 a 
R. Davis St Louis, Mo.—"''I cleared $110 last 
Saturday," 
Ed Boyle, Pittsburgh, Pa.—"''My business going 
at top speed. l'm moving to bigger quarters." 


a computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
95. With the optional, automatic-emptying RG-2 
Rain Collector ($49.95) you can even monitor rainfall! 
i * WIND SPEED * RAINFALL (Optional) 
x WIND DIRECTION + TIME OF DAY 


€ BUSINESS-BUILDING HELP 


MAIL THIS COUPON e NO SALESMAN WILL CALL 


FOLEY-BELSAW INSTITUTE pre 
6301 EQUITABLE RD., DEPT. 11599 C FOLEY v 
KANSAS CITY, MO. 64120 ,BEUSRUJ, 


THIS DO-ALL PRO 


KEY TE YOURS 


Rush FREE book, ''Keys to your Future." | * WIND CHILL * AUTO SCAN 
- TOKEH K E KEEP! + WIND GUST RECORD + METRIC / STANDARD 
Name + TEMPERATURE * NICAD READY 
+ HILOW TEMP RECORD — « ONE YEAR WARRANTY 
"Can edd 45 add $50 ! a 
4 to $100 a week 2j: t —————— M ÁE— MAGNAPHASE INDUSTRIES, INC. 
to your in- | : . l TM 1502 PIKE STREET N.W. 
TS 5| MES come... and F OE, -— — udo n MADE IN U.S.A. AUBURN, WA 98001 M/C & VISA 
-— AA doesn't cost 


ORDERS ONLY: 800-322-1502 


you a penny INFORMATION: 206-735-0374 


extra! 


FAX: 206-735-9044 


2: Uniquely Beautiful 
The low-cost, high profit hh Inside and Out! 
career you’ve Qoa | 
dreamed : 
of... Rit n 


‘Auto Detailing! 


Earn BIG profits with our advanced car 

| cleaning and polishing system that makes 
cars sparkle inside and out! Start on a 
shoestring — no experience needed. Car 
owners are amazed at the results you 
achieve with our exclusive, proven system. | 
Train at home — we can have you running 
a profitable business of your own within | 
six weeks! Call today, no obligation. | 
e Great money, high demand, repeat 
business is the norm. * Not a franchise 
— you keep every penny you make. 
e Video training, right on your TV. 


(Better Than “The Rabbit") 
FOR JUST $49.95 


Video wave links your 
home VCR or video 
camera to any TV set 
within 120 ft. —without 


* Energ 
High € 
* 30% More Floor Space over Rectan- 


Efficlency with the Beauty of 
eilings 


gular Structures 
* Over 30 Years Experience 
* Pre-Insulated Kit 


© 


wires i i i nn um... 
Call Toll Free: | G : 

1-800-334-3395 m ds Helps protect homes, stores, etc. "Has d 
for our FREE Information Works on UHF or VHF Channels. a HS a bodia wih Diane pia Endosed is $8. 
Package. Ask about our $2.00 | iii i 
Intro Video rental ($17 aa ONLY $49.95 + $2.05 S & H Name 

Send to: KENNEDY TRADE INC. oani — 
Curtis S y stem P.O. Box 628, Monsey, N.Y. 10952 | Gies ^em 
ADVANCED AUTOMOTIVE CARE M/C or Visa: 1-800-225-8672 1 Gy Sue Zp 
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Now NRI’s home study course 
includes training in heat pumps 
and solar energy systems. 

Prepare yourself for a whole new 
career in one of the fastest growing fields 
around. As energy needs continue to 
grow and energy sources become scarcer. 
the demand for skilled technicians will 
soar. NRI can get you started in this 
opportunity area, and you learn at 
home in your spare time, tailoring your 
training to your need with a choice of 
NRI’s Basic or Master Courses. 


Includes Professional Vacuum Pump 
. and Tools 

NRI t is practical training. 
Along with bite-size lessons in theory and 
practice, you get practical bench training. 
NRI's Master Course includes profes- 
sional tools. . .a system analyzer, leak 
detector, tubing and joint tools, and 
more. Plus demonstration units that 


Get into your own business with NRI at-home training 
in Air Conditioning, Refrigeration and Heating. 


are eligible for a concentrated week of 

resident training at the famous York 

Us Institute at no extra charge for tuition 

2i . ee | or training materials. Here, you ‘ll wor k 
* on advanced industrial equipment 

under the guidance of expert 

instructors. Oz/y NRI includes this 

opportunity. 

Send the coupon today for NRI's 
free catalog showing all the equipment 
and describing the complete course. 
Over a million students have trained at 
home the NRI way. You can, too. If 
coupon has been removed, write to: 
NRI Schools, 3939 Wisconsin Ave., 
Washington, L D.C. 20016. 


CHECK ONI ONE FREE CATALOG ONLY 


EXEC 


ro. 


graphically bring principles to life for easy 
erstanding. You even get a top- 
uality vacuum pump for trouble 
hase experiments and use on the job. 
Optional Postgraduate Training at 
York Institute 
Graduates of the Master Course 


Say, Smokey [Continued from page 109 | 


ture. Of course, I hope we'll eventually 
find a new way to move ourselves 
around without burning hydrocarbons, 
but it's too far off to count on. I dont 
see diesel as having a prayer; it's too 
dirty, and there's no effective cure in 
sight. Visit a city with a 25-percent 
diesel-vehicle population. Your eyes 
water and everything smells of diesel; 
it's just impossible. 

We are going to run out of oil some- 
day. But even if we had enough oil to 
power us on into infinity, you couldnt 
keep burning it at the rate we do be- 
cause of what it's doing to the atmo- 
sphere of this Earth. You know we've 
got plenty of coal, but in reality it 
might as well be on the moon. We 
simply can't use it on a mass scale be- 
cause of the damage it does to the 
environment. 


What right do we have to simply use 


up all of the resources and decide that 
we could care less about people 100 
years from now? But that's really what 
a lot of idiots are saying: J don't give a 
damn what will happen in the year 
2100. By then they'll come up with some 
new source of energy that's clean and 
renewable. You can't be sure of that. 
Hell, 100 years is only a few pages in 
the history book. 


SCHOOLS Lia C Teuton Servicing 
| McGraw-Hill Continuing Education Center ing Course | 
4401 Connecticut Avenue, NW. m1) and Solar Technology 
Washington, DC 20008 e !! urses C] Industrial 
| odd oe | "Hi [| Electronics 
Please rush me the one free catalog [ ] TViAudio/Video 
| have checked. | understand there is no obligation. C] Small Engine Repair Servicing, 
| Course Com mud iciflohk; | 
Electronics, 
- C] Appliance Servicing Microcomputers, 
| Name (Please print) Age Course Electronic Ti | 
Technolog 


| Address 


City/State/Zip 
| Accredited by the National Home Study Council. 


C] Locksmithing Course Electronics Courses 


[ ] Automotive Mechanics 
Course 


515-039 


. the social responsibility of 
auto makers 


Whether they want the responsibil- 
ity or not, General Motors, Ford, Chry- 
sler, Toyota and all the rest are charged 
with furnishing safe, economical, and 
environmentally viable transportation. 
They are the people who should know 
when we are going to run out of oil. 
They should know how much energy 
should be put into the car, and how 
much energy you can get back at re- 
cycling time. 

The car companies are the ones who 
should be saying were going to have 
to start making smaller cars because 
we don't see anything on the horizon 
yet that's going to replace hydrocar- 
bon fuels, and we know that these fuels 
will be out of the picture within 100 
years or so. And they should then edu- 
cate all of us about this. 

To conserve energy you've got to 
make a car that will last 30 years. It's 
doable—has been doable for 50 years. 
There are a lot of negatives to this as 
far as the car companies are concerned, 
but car companies don't have to devote 
all of their energy to just selling auto- 
mobiles. They could be doing other 
things too. Built-in obsolescence is a 


terrible thing; it's time for them to stop. 
We have to say if you're going to use 
quite a few million Btu to create that 
car, we want it to run for 30 years. It 
takes so many Btu to make a car, so 
many Btu to run and maintain it over 
its life cycle. Finally, I want to know 
how many Btu I can get back through 
recycling. It's like having an energy 
bank account, where you think hard 
before you make a withdrawal. 


... the workings of big auto 
companies 


The system in Detroit works like 
this: Say you're my boss. That means 
you were the guy who designed what- 
ever we're working on right now: en- 
gines, suspension, whatever. If I take 
what you did two or three years ago, 
and I truly improve on it — without any 
major breakthrough coming along—1 
just proved that you didn't know what 
you were doing. But you're the boss. 
Now how in the hell does that work? 

Today we're told that everything is 
new and better. But the thing that 
runs through my mind is, if it's new 
and better this year because they fixed 
it, does that mean it was junk last 
year? 
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Shoppers’ Showcase 


A selection of products and services for Popular Science readers avail- 
able direct by mail. Enjoy the fun and convenience of mail ordering 
shopping. Please order directly from the advertiser. For advertising rates 


for this section, write Advertising Sales, Popular Science, 380 Madi- 
son Avenue, New York, N.Y. 10017 


MUST 


LIQUIDATE 


AT FAR BELOW 
DEALER COST! 


workS5late 


& timer, calculator & tape 
recorder. 


ps) 


"ipud ue 2 


- em. ao | 


Statements, Cash Mgmt., 


* Audio instruction tapes. 


Experience the superb quality of stereo sound Manufacturer's 


PRINTER 
= Includes 6" coiled 
cable, paper, colored pens, 
soft case & owner's manual. 
» Dim.: 7"W x 8-1/2"D x 1-1/2'H. 
= Model: WP-100. 


10 Pack 
Color Cartoons 


* B8 event/21 day programmable timer. * Made in Japan. 
* 140 channel cable ready. * Jet search. 

* Program search. * Segment recording. 

* Simulcast recording. * Full Factory Warranty! 

* Power off eject. * Factory serviced, but like new! 


3399 


Item No. B-1118-110775 
) ž Insured Ship/Hand.: $12.50 


Canon S-20 SHREDDER super stars 
| Shred unwanted 
papers, docu- 
ments and re- 
ports with ease! 
This reliable 


Shiver me 
timbers! 
Saturday 
cartoons have 


been 

Canon Shredder insita em / 

| good as these! 
cuts paper both Here's a 10 pk. 
vertically and set of cartoon 
horizontally for videos to 
total shredding! entertain 
* Space-saving design. children and 


* Sharp one-cross-cut 
blade. 
* Paper up to 10-5/8" 


* Each tape is 30 minutes long & in full living color. 
* Set includes: Bugs Bunny, Daffy Duck and Friends, 


wide. Adventures of Popeye, 
* Medium-volume s Sparra cartoons, Manufacturer's 
hredding. 4j B Felix the Cat, Suggested Retail 
oos RR e d [ Gaspertne Friendly Ghost, T 
* Auto disposal overload shut-off. $2,395.00 Little LuLu, Famous Fairy = 
* Auto paper jam shut-off. Tales & Woody Woodpecker. DAMARK PRICE: 


* Vibrant color cartoons. 
* Five Year Warranty! 


MÀ PERFECT! $ 29 
FACTORY NEW! FACTORY E 
22 Item No. B-1118-112938 


Insured Ship/Hand.: $5.00 


* Door sensor safety switch. ! 
* Full Factory Warranty! $ 
» Factory New & Perfect! 

LIMITED Item No. B-1118-115410 
QUANTITIES! Insured Ship/Hand.: $59.00 


PLEASE | 
hai - SEND ME: 

| | ADDRESS DELIVERY TO 48 

C r ST — ZIP. STES ONY 


ME FOR FASTEST SERVICE 
CALL TOLL FREE 


E (us 
EH 7-800-950-9090 —_ 
HN CICHECK™.O. O VISA | 

2 C] MASTERCARD [7] DISCOVER 


your operator! 


CARD NO. 
TEN Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
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Workslate Laptop Features: 
* Built-in software—spreadsheet, 
2-way speakerphone, memo 

pad, calendar with alarm, clock 


» Audio tapes include: Travel, Sales 
Reporter, Loan Analysis, Financial 


Marketing Mgmt., Real Estate, 
Consultant, Electronic Info 
Services, & Portfolio Analysis. 


* LCD display, 46 char. per line, 16 lines. 1"H. 
with this Hi-Fi HQ VHS VCR. Suggested Retail: M * Built-in 300 baud modem. * Weight: Just over 3 Ibs. 
* HQ circuitry. * Double azimuth 4-head system. $1,149.00 16K RAM & 64KROM. * Carrying Case. + Full Factory FN 
* Hi-Fi tracking control system. * HiFi Dolby NR stereo ug en * Each microcassette stores 250K. Warranty! Mfg. Sugg. Retail 
record/play. + 51 function wireless remote. GLa B. Nicad rechargeable batt. & AC adapter - Factory _ $1,449.05 
* On-screen programming. * MTS/SAP stereo tuner. (included). Can use 4 "AA" batt.; not included. New! 


Mfg. Sugg. Retail: $249.00 
DAMARK $ 

PRICE: 

Item Ma. B-1118-111054 

Insured Ship/Hand.: $5.00 


| sitive, 


ONLY $3.95 plus normal S/H. f jj | les T 
Look for the plane & ask, Y N add 6% Sales Tax 


EXP. DATE Cust. Service: 1-612-566-4940 | 


PUBLIC NOTICE: 
Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated. 
DAMARK walks in, lays down cash, and takes the 
entire inventory. This is how we can offer you 
products at BELOW DEALER COST! Just LOOK 
atthe values below and order today - QUANTITIES 
ARE LIMITED! 


na COO 


- Dim.: 8-1/2"D x 11-1/4"W x 


$199 


Itern No. B-1118-111047 
Insured Ship/Hand.: $8.00 


69 


maxon Fadar 
This mini- De tector 
size radar | : 
detector is 

one of the 
most sen- 


reliable ra- E 

dar detec- 

tors avail- 

able ! 

* Pocket-size-2-7/8"W x 4-1/2"D x 1°H. 

* Superheterodyne receiver detects X band & K band 
radar signals, reacts in 1/8-second. 


» Anti-false alarm circuit blocks signals from other 
vehicles' detectors. * City & highway operating 


modes. | | 
* Synchronized audio alert, Compare At: 
ashing visual display $299.95 


indicates radar signal 
strength. - Model 4" RD-214. 
* 90 Day Warranty! 


FACTORY PERFECT! $ 79 


Item No. B-1118-112763 
Insured Ship/Hand.: $6.00 


DANMARK PRICE: 


FACTORY NEW! 


Total S/H/I 
GRAND TOTAL 


B-1118 


YOU DON’T NEED 
CASTRO’S PERMISSION 
SMOKE CUBAN-SEED 


I'll send them to you from Tampa, the 

fine cigar capital of the world. Sample the 

cigars in my new Sterling Sampler and enjoy a won- 
derful new smoking sensation. I'll include a generous sam- 
pling of, vintage-leaf, long-filler and cut-filler cigars, all 
perfectly blended for mildness and flavor. 


These superb smokes are made with expertly blended 
Cuban-seed-leaf tobaccos grown and cured the old 
Cuban way in Honduras from seed smuggled out of 
Cuba. They're mild, flavorful and extremely satisfying to 
the cigar smoker who's looking for something new, 
something better, something exceptionally tasty. Experts 
can't tell them from Havanas. You won't be able to either, 
when you try them. Natural wrapper. If you're ready 
for a luxuriously enjoyable smoking experience, try 
them now. 


— "Yours is the only decent cigar | have had in over 12 
years," one new customer wrote me the other day. 


—"Of all the cigars | have smoked, both cheap and 
expensive, yours is the best of the bunch," wrote 
another. 


— "Outstanding! Best cigars | have had since returning 
from overseas," wrote H. E. O., of Columbia, SC 


—"| am very impressed with the mildness and freshness 
of the sampler you sent,” said J. J. M., of Lincoln, IL 


MY OFFER TO CIGAR LOVERS 
l'il send you postpaid a selection of 42 factory-fresh cigars 
—a special selection of vintage-leaf long-filler and cut-filler 
smokes. If these cigars aren't all you expected, return the 


unsmoked ones by United Parcel or Parcel Post within 30 days 
and I'll refund your money. No questions asked. Your deliv- 
ered cost is only $10.90 for 42 factory-fresh, Cuban-seed-leaf 
cigars. 


Dept. BAS | 


| THOMPSON CIGAR CO. | 


| 5401 Hangar Ct., Box 30303, Tampa, FL 33630 | 

| O.K., TOM! Ship me the Sterling Sampler under your money- | 
back guarantee for only $10.90. 

O Check for $10.90 enclosed (Fla. residents add 6% sales tax) 

| O Charge $10.90 tomy D VISA O American Express 

O MasterCard O Diners Club 


| 
|. Credit Card No. (Print all digits) Exp. Date 
| 
name 
| 
| street y 
| City i state zip 
L OFFER GOOD IN U.S. ONLY "ll 


cREDITCARDUSERsSPEED TOLL-FREE 1-800-237-2559 
DELIVERY BYCALLING IN FLORIDA, CALL 1-800-282-0646 


Train at home for 
one of these 29 


career opportunities 


E 
A 


Free facts about Diplomas and 
Specialized Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
get a Degree. Send for free 
career facts about the exciting 
career program that interests — 
ou most. You will receive color -^*- : 

rochure and information on ümplowmant oppor- 
tunities in. the field you choose. Mail coupon 
today and see how easy it is to train at home for a 
great new career or advancement on your pres- 


TE SEND FOR FREE FACTS! ozs 


| International Co Correspondence Schools 
an wa) Dept. PCS29 , Scranton, PA 18515 
Please send me free facts, ‘color brochure and full information | 
on how | can study at home for the career | have chosen. | 
understand | am ONLY! no obligation and no salesman will call. 


Fac TNE pOK K ONE 

| Ass ASSOCIATE IN SPECIALIZED | 
BUSINESS, icr PHOGRAMS TECHNOLOGY DEGREE PROGRAMS 

i C Business Management C Mechanical Engineering | 
[ ] Accounti Technology 
O Business Management C Civil Engineering Technology 

i with option in Finance C Electrical Engineering | 
O Business Mana Technology 

| een with option in arketin a Electronics Technology 

CAREER DIPLOMA PROGRAMS ——————— 

O High School O pe re caa Repair 

i O Auto Mechanics. O Gun A | 
C TV/VCR Repair [] Motorcyol E Repair 

[Gs O Su inem Mapping CO Police Sciences | 
O Dral O Catering/Gourmet Cooking 
OE errat LI Bookkeeping 

| C Wildlife/Forestry Conservation C Art j 
C Computer Programming O Fitness & Nutrition 

|. C Diesel Mechanics O Journalism/Short Story Writing | 
C Electrician C Photography 
O Small Business Mgmt. 
Courses offered by ICS and North American Correspondence Schools. | 
Ee | 
Street Apt # 


| City/State S Eip 
fa A Subsidiary of National Education Corporation 


SAVE NOW ON FAMOUS 
NAME BRAND WORKSAVERS! 


fl Powerful = 
8,400 GPH 4000 Watt E 
2" Water Pump Continuous Sanaretor 
Chemical and abrasion 8 HP Tecumseh engine has 
resistant seals. 28’ max. cast iron sleeve. 100% 
ift. 94 head. 3 HP Briggs. copper windings. Recoil 
ltem #10996 starting. Item #16425. 


Sale $157.99 saie $399.99 


Send for your 


FREE 


Discount Tools, Parts 
& Equipment Catalog! 


Save 
20 to 5096 


Famous 
Name Brands! 


Send for your FREE 136-Page Discount 
Tools, Parts and Equipment Catalog! 


Name 

Address 

City 

State lb aa Zip. 


Northern, Key #79723, 
P.O. Box 1219, Burnsville, MN 55337-0219 


iJ Northern 


ORDER TOLL FREE 
1-800-533-5545 in MN 612-894-8310 


Vendex Headstart" LTD Turbo 888-Ltd. 


Perrin a Built-in 
21 Megabyte Hard Disk Drive! 


Is it the 100% IBM? compatible office 
computer that's inexpensive enough 
for home use or the home computer 
that's powerful enough to drive all your 
business software and peripherals? 
You decide! 
e 14" color monitor ¢ 84 key keyboard 
e 21 megabyte hard disk drive + Two 
360K floppy disc drives e 7 expansion 
slots + Parallel and serial ports + Mouse 
| e Clock/calendar « Bonus software 
package e 35-in4 graphics card 
e Much more! 


$4,795?» 


Model LTD — 2888 


FREE Vendex LTD Cold Card m—X vou to discounts on software, 
peripherals, magazines — even a FREE magazine subscription! 


ORE | 800-648-2626 


ELECTRONICS 


260 Motor Pkwy, Hauppauge NY 11788 


(NY State 800-832-1446 Ext. 242) 


ASK FOR FREE CATALOG Money orders, checks accepted Please add $30.00 mm 
per item shipping and handling. NYS residents add appropriate sales tax 
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own) 


| Largest | 
Manufacturer € 

| Of Portable 
Sawmills 


| B LEM 
Ld H 


Four Models To Choose From 


1(800)553-0219 


In Indiana call: (317) 271- 1542 m 
44-page catalog or use y | 

demonstration video—310.00 

Wood-Mizer Products, Inc. © Dept E40 


your MasterCard or VISA 
81B0 W. 10th St.. Indianapolis, IN 46214-2430 


to order our 50-minute 


SAVE $$$ 


The not so ordinary Fence Store 
for the Do-It-Yourselfer. 


* Privacy slats 
* Ornamental Metal Fence 
* Slip on pipe fittings 


* Kennel Kits and Cages 
* Plastic Fencing 
* Elec. fence supplies 
* Ornamental wood hard- — * Chain link fencing — 150 
ware and post tops & combos of types, sizes 
finials and colors. 
Send $3.00 for your illustrated catalog. 


WILLIAMS FENCING, INC. 
= 


ULSTER PARK, NY 12487 
EST 1966 


Yes. it's really possible by making 
and selling bright, colorful Badge- 
A-Minit buttons. Buttons are 
proven money-makers. at fairs, 
flea markets, conventions, or 
anywhere peopie congregate 

They re fast and easy to make 
with Badge-a-Minit and 
inexpensive! 


with Badge AMinit | 7 
5 


| Send for a FREE Full color 


catalog and idea book, or 


| send for a Starter Kit, only 


$29 35 plus $1.75 shipping 
(IL residents add $1.87 tax) 


BADGE-A-Minit, Dept. P5389 
348 North 30th Rd., Box 800, LaSalle, IL 61301, Phone (B15) 224-2090 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from world's largest 
mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
P.0. Box S-99 Hickory, NC 28603 


UPHOLSTERY TRAINING VIDEOS 


Furniture Fundamentals: Well show you how to recover 80% of 
all the furniture ever made. 2 hr VHS/Beta $49.95 ppd. 
Auto-Marine: Renew car, truck and boat seats 2 hr VHS/Beta 
$49.95 ppd Manual: "How To Start an Upholstery Business." 
$10.95. MONEY BACK GUARANTEE 


ase supplies and follow-up available. Free brochure. 
isa/MC Mail Check or money order to: 
T 896-1058 Verano Upholstery 
Outside Ca. 1-800-635-3493 Box 128 PSM (19411 Riverside Dr.) 
: El Verano, Ca. 95433 


What's New at 


AMERICAN DESIGN COMPONENTS? 


W e warehouse 60,000 items at 
American Design Components- 
expensive, often hard-to-find com- 

| ponents for sale at a fraction of their 
original cost! 


51/4” HALF-HT. 
| HARD 

DISK 

DRIVES 


You'll find every part you need — 
either brand new or removed from 
equipment (RFE) in excellent condition. 
But quantities are limited. Order from 


this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on display. 


Call Toll Free: (800) 524-0809 


THERE'S NO RISK! 


With our 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


10Mb 
(ST 212 Compatible) 
Mir- Tandon #TM252 


| 20Mb (ST225 Compatible) 
Mfr — Olivetti 4EM5520/2 
Tested—Like New! 


ADAM PRINTER 


| "THE ADAM IS BACK!" Dre 


(Less 


Printer) eid s i" as 
No wiring ce Terni reir “eb 
neces. PERS i 


ERREA GAREA 8 TERRE d 


1 ads $ LELI j 


E | 8'/5x 11". 
reli lax 


(just 


ACCESSORIES... 


plugs together). 


Incl: hook-up diagram; Keyboard, 1 cas- 
sette digital data drive, 2 game controllers, 
power supply & 1 cassette. Capable of run- | 
ning CP/M, has built-in word processor. 


Item #7410 Complete - $99.00 


ADAM 51/4" 
DISK DRIVE 


Gives your Adam 

fast, reliable data 

storage & retrie- 

val. Can hold up to 

160Kb of information. Uses industry- 
standard SS/DD disks. Connects directly 
to your Adam memory console. Comes 


COLECOVISION to ADAM 
EXPANSION KIT... 


DATA DRIVE... 
PRINTER POWER SUPPLY... 


ASCII KEYBOARD... 
Item #6643 


CONTROLLERS Set of 4)... 


ADAM CASSETTES... 
Incl. Smart Basic, Buck Rogers & 
blank cassette. Item #7786 


ADAM DAISY PRINT WHEEL... 


Item 419704 New - $99.00 


Item #20060 $159.00) 


Friction feed, Takes standard paper 


Item #8839 New - $69.50 


item #9918 $59.50 
item #6641 $19.95 


Item #6642 $14.95 
$19.95 


Item #7013 $9.95 RFE 


Baker's Dozen — $19.95 


31/2" MICROFLOPPY 
DISK — ME 


$ 


1 Mb (unformatted), 135 TPI, 3 ms. 
access time. Power require- 
ments: +12, +5 volts. Removed 
from operational computers — 
TESTED — LIKE NEW! 
Mfr — NEC, model FD1035 
Item #17171 $79.00 ea. 
2 for $150.00 


THERMAL PRINTER 
w/RS232 IBM" Serial Interface 


| 120 CPS... 


Dot matrix. Print speed: 120 CPS; 
paper width: 81/3”. 80/132 columns/ 
line. Operates on 115/230V, 50/60Hz. 
Hewlett Packard #HP2671A 


item #19705 $79.00 


(Removed from working systems!) 


High Resolution 
TTL MONITORS... 
(Open Frame) | 


pr an 


9"- 12vpc 


'EXTERNAL DISK 
DRIVE CHASSIS 


| Rechargeable.. 


| @ 
9.5Ah 


“The First Source" for the 
Tinkerer, Teacher, Hobbyist, 
Technician, Manufacturer, Engineer 


PC/XT/AT Compatible 
ENHANCED LAYOUT 
101-KEY KEYBOARD 


With as em de Pes y 5 
60W 
power 
supply 
(fan cooled). 
Can accommodate: 
2 full-ht. drives 
2 floppy drives 
1 hard drive 
& 1 floppy 
Input: 115/2 
Orig. for Burroughs computer. 
Dim.: 11"W x 8"H x 12" deep 


Item #14541 $59.50 


* 1" inclination Foot Stand 
Mfr. 829079 
Item #19680 New - $49.95 


FEATHER 


m n — 


28A di het 


3100 RPM, 5-bla 
um housing. Can be mounted for | 115 VAC/60 Hz., 20W., Single 
blowing or exhaust. phase. 2 doch ated at per- 
Dimen: 4 "se" sa. x 11/," manently lubricated. 3 feather- 
NEW Aur uat Ya deep | edged, high-impact plastic blades, 
: ne | plastic housing. Can be mtd. for 
Item #1864 $9.95 blowing or exhaust. Dim: 7" dia. x | 
USED — Mfr: Centaur/Howard 13/4" deep. Rotron Type 153E. 


item #5345 $5.95 Item #1863 $15.95 pre 


GELL CELL MINIATURE 
BATTERIES... PISTON 
PUMP 


6V EL Operates 

E on 6VDC. 

Self-priming, 

high-quality 

motor. Will pro- 

ject water or any 

or any non-corro- | 
sive liquids up to 25'. Compl. w/ 


Dim.: 5/5" H x 4g" W x 2 5/g"D. 
Elpower or equiv. 


Item #7039 $14.95 


Green phosphor. Schematic incl. 
Motorola #MD2003-190 


Item 417198 New - $19.95 
12"- 12vDC, Green phosphor, 
Subassemblies, CRT, board & 
transformer iincl. Comes w/hook- 
up diagram. 

Item 46811 New - $19.95 


ANTI-GLARE 


w/disk drive power supply, Disk Manager 
disk & owner's manual. 
Mfr — Coleco, model 7817. ADAM RIBBON CARTRIDGE... 


Item #12830 New - $199.00 Item #13306 $3.95) 


...We carry a complete line of Computer 
& Game Accessories and Equipment! 


DYNAMIC MEMORY BOARDS... Upgrade your computer's 


1/8"ID input & output tubing. 
Perfect for spray guns, school 
projects, etc. New... 

Item 420862... 2for $9.95 


item #13305 $3.95 W/Mating Charger 


Same as above, w/6V @ 400ma. 


harger. 
UT it #16551 $17.95 
...Please call or write 


with any other requirements! 

55 RPM SATELLITE |WATER/CHEMICAL 
SCREENS... POSITIONING MOTOR PUMP 
Glare & reflection filters that | mmm... | do i gena 
improve speed, accuracy & "E S es = PE 


operator 
comfort... 


memory as your needs grow... 


PC/AT COMPATIBLE 

Single Slot, multi-function board, supports all 

PC/AT systems, incl. PC-DOS & Xenix. 

* Offers up to 1,5Mb of memory 

* 2 Serial Ports & 1 Parallel Port 

* Game Port & "Superpak" utility software 
w/Superdrive, Fastdisk, & Superspool incl. | 

AST Research "Advantage" 


PC/XT COMPATIBLE 


* 0-256Kb memoryin 64Kb increments 
| * Fully sockatad lor easy upgrade 
(IBM parity checking) 


* Memdisk: Simulates high-speed disk in 
RAM memory 


For use in pumping water/chemi- 
cals, hot/cold. Range: 30 GPM @ 
30 ft. head; max. head 50 ft. Pump 
is supplied w/1/3 HP motor, 115/ 
230V, 50/60 Hz. Therm. protected. 
Inlet: 15/45"L x 6"dia. x 51/,"H 
Mfr — SEI 4$12885--002 


IBM PC 
Monochrome ...............Item #19215 


IBM PC Color ...............]tern #19216 


tem #20853 New - $99.00 
AT&T Monochrome.....Item #19223 
Apple Macintosh .........Item #19225 


* 64Kb RAM Upgrade 
Set of 18 chips... item #20854 $35.00 
Compaq Portable.........ltem #19226 Mfr — Matsushita or equiv. Item 49983 New - $59.50 
$235.00 New - $8.95 ea.: 2/$15.00 Item #5149 $9.95 RFE| or 2 for $100.00 


*256Kb RAM Upgrade 
Set of 18 chips... Item #20855 
AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE., P.O. BOX 220, FAIRVIEW, N.J. 07022 MINIMUM 
i i N ; ORDER 
YES! Please send me the following items— C] My check or money order is enclosed. $15. 
C] Charge my credit card. P5-389 
(J Vise (J Master Card 
Card No. 


Exp. Date 
Signature _ 
| bumper feet. Foam 


lined interiors can seein s | | | Telephone: Area Code Number = 
be customized to meet your needs by Name 
adding or removing foam. = f : 
i Shipping Ah anaig: ia ED. urs ers Address 

s otherwise specified. | plus of total. ————————— 

Originale fo Pr DRM HI, Canadian: $3 plus P.O. cost. Charge only. City 
x | z Sales Tax (N.J. residents only, : 
Item #20968 New — $39.95 State |— äp 


With ey Catalog please add 6% of total) | l 
& : e Han 3 
Originally for CRT/Printer... TY order ORDER TOTAL All inquiries and free catalog requests—call (201) 941-5000. 
OA dim.: 25" x 14" x 181/;" 


Item #20969 New — $49.95| For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. | 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./lb. 
torque. 14W. Front flange mount. 
OA Dimen: 3!/," dia. x 5" long; 
Shaft: 3/5" dia. x 1" long. 


* Allows you to print while using thecomputer 
* Software included 
Techmar #MU203010 (w/o RAM) 
llem #19977 New - $29.95 
* 54Kb RAM Upgrade 
Setof9chips.. tem #19983 $1 7.50 


HIGH-IMPACT 
CARRYING 


Description CI Amex 


| lock draw latches, 
| center snap lock 
with key; & four 


Fa ie FREE, 


QUICK-WEDGE 


SCREW-HOLDING SCREWDRIVER 


SHORTWAVE RADIO 


Discover one of most in- 
credible collections of electric- 
ity and electronics books to 
come along in years. You'll find 
scores of high quality new 
books and reprints of rare old 
books on building and collect- 
ing old time radios including 


i” ‘lt j 
(aas FO rrermEITPRPERER i, 
LÀ 


Build Tesla coils, 
coils, Wimshurst and 


MU 


hus dt. 
a Fray 
à e. e” 


I i | 7 


= 


nators! You'll find quali 


| Wide Variety! 

You'll find plans and info on all 
types of unusual equipment from 
lasers to century-old induction 
coils! Build equipment your 
friends haven't even heard of! 


Write for a catalog! 


Write for your copy of 
Lindsay's new Electrical 
Books catalog and see for 
yourself what you've been 
missing! Send $1.00 (US & 
Canada) or $3.00 foreign air- 
mail. We'll send your catalog 
immediately! Write today! 


LEE sas ee — 


S EN a 
voL 


Enlarge Project Designs 


Craft Projector is Simple! Fast! Accurate! 
Projects on to: Drawing, Graph & Tracing Paper, Wood, 
. Other Surfaces. 


| Easily trace the = 
clear projected picture 


Picture to ba enlarged is $ 7 
placed at image opening | | 
at bottom of projector. | — 


Adjustable lens deme by fractions up to 272 times for 
the size you wish! Copy unlimited ideas for craft designs. 

Enlarge patterns, designs, portraits, still lifes, landscapes, 
photos, slides, designs on coins and jewelry. Projects in 
exact colors. Does not damage original. Simple instruc- 
tions. Uses household current and 60 watt bulb. Send 
$19.95 plus $2.95 shipping. 30 day money back guarantee. 
Norton, Dept. GT-240, Box 2012, New Rochelle, N.Y. 10802 


ENLARGE or REDUCE 


Project Designs, Pictures 


Accurately, Easily 


Enlarge to over 10 times or 
reduce to less than E 


1/10th of the ry 


S sue z 

With the Panto- | LAN " | 
graph. even without | 
drawing talent, you > | | 
can copy unlimited ü 
ideas for designs 
that can be used in 
any project you work on Easily 
copy designs, lettering and pic. 
tures from newspapers. maga- f 
zines, books, photos, etc. Just place the point on the image 
you wish to eniarge or reduce. Then follow the lines as the 
pencil end automatically reproduces the outline in exact 
proportions to the desired size directly on your work sur- 
lace. Easy to follow instructions included. (Send $5.98 plus 
$.95 shipping. 30 day money back guarantee). 


NORTON, Dept. 382, Box 2012, New Rochelle, NY 10802 


Ed 


"a 
5] 
aa 


ee 


spark-gap transmitters, c 
tal sets, regenerative ando 
antique receivers, early teleph- Ere 
ony and television, and more! 


ELA T E 
f fee 
Es i 
le S e el e! A : : i 
i ü 


induction "se 
other 
lightning bolt generators! Re- 
wind and repair motors! Design 
and build electrical generators! 
Get high power from auto alter- 
books 

on these topics and much more! 


"s 


S- 
er 


\ 


Fringe Š x K VE 
Science! ~Œ 


You'll even discover — 

a strange collection of books on "Fringe 
Science" — lost continents, perpetual 
motion, unusual phenomena recorded 


more. Explore the strange world that 
lies between fact and fiction! 
|. 5» Nu NM å BM 3M — 3B — 5M — 


PO Box 12-WS6, Bradley IL 60915 


Enclosed is $1.00. Send me a copy of 
Lindsay's Electrical Books catalog via first 
class mail! 


City 


BH. "D 0 


Earn Up To $75,000 
a Year in Windshield 
and Plate Glass Repair! 


* Big profits — good times or bad! 

* Huge demand and growing! 

* Part-time or full-time. 

* Great opportunity for men or women! 

* [nsurance companies, fleet owners 
pay top dollar regularly! 

e Quick-learn, professional training. 


* Free, on-going support/low-cost start-up. 


* Secure your family's future! 


Break away to a professional, 
respected business and BIG INCOME! 


Call 1-800-321-2597 
(US and Canada) for a 
valuable FREE report on the 
Glas-Weld Systems opportunity. 
In Oregon call collect 388-1156. 


go GlasWeld Systems, inc. 
ie 


Advanced Tec hnology in Glass Repair 
63065 Sherman Road, Dept. C 
Bend, OR 97701 
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Lindsay's Electrical Books! 


throughout the centuries, and much | 


| 


| 
i 
T 


BREAK AWAY 


Drives screws 

anywhere with 

|) one hand 

Blades wedge into 
screw slot to hold 

| | itfirmlyand start it 
at any angle... with 


one hand 
| Includes 3" 


UNCONDITIONALLY 
GUARANTEED 


IO Lb ee ee UU 


Visa/MasterCard No 


4-PACK with 
FREE RACK 


51495 


(add 75€ for shipping) 
4" & 6” blades | 
to fit most screws 


Expires 

NAME 

ADDRESS 

CITY STATE, ZIP 


SIGNATURE . 

KEDMAN COMPANY, INC. 

P.O. Box 25667, Salt Lake City, Utah 84125-0667 
Copyright © 1987 by Kedman cdam 


PVC PIPE FURNITURE 


Profitable Home Business 
Plans, Kits & Supplies 
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| P.O. Box 208 - Dept. I 
[vnus MA 01876 


Tel. (508) 851-4514 


Rx E eglasses 'Breakthrough' p. 
ow To Buy Direct By Mail 


Safe. Easy. Full line of frames, lenses & coatings. Sport & dress. 
r FAST delivery. Try tor 30 
days. 100% Guaranteed. 
300, 000 sold. Send lor 
FREE catalog. 

/ Prism Optical, Inc., Dept. PS39 

10992 NW 7th Ave. 

N. Miami, FL 33168 


BUILD THIS 20 ff DOME 
FOR LESS THAN 3400, 


Use tor garage or storage 


plans available 
14 up to 50 ft Domes 
a Rus rl T For How to... book send $5. to 
| « | lsh —]i- - am. KEY DOME, DEPT. P339 
2 = j PO. Box 430253 
mi; FL 


tor 


-F 
CUT yi UR OWN, 


C ew i bh À rr Ta) Ae 
PUTCWOOD CONNEC south Mix 3314 


The Anatomical Products Catalog 

Discover the world's largest collection 

ofinnovative and educational products on 

health, human anatorny and science 

| related topics. 5600-5200 Per Copy 

| ANATOMICAL 8221 N. Kimball 
RTC Skokie, IL 60076 

Toll Free: 1-800-621-7500 in IL: 312-679-4700 


OOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmaster® 


2307 C HWY 2 W 
GRAND RAPIDS, MN 55744 


| TH 
ot M AL 


Give Your Engine The Same Treatment 
Used By Racing Car Drivers! 


With men who drive professionally, powerful engine performance is crucial to success. When these race car 
drivers get into their private cars on the highway, they want the same top performance from their engines that 
they demand on the track. That's why so many of them use FLURO-COTE. You can test if with absolutely no risk. 


Becous i it — 51 times as much super poly 
lubricant, FLURO-COTE does what the competi- » 
tion only promises. Try an 8 oz. container and be - 


convinced! Only $19.95 plus $2.00 P/H. 


To order CALL TOLL FREE 1-800-999-4995 


OR MAIL COUPON TODAY! 


Sold on 100% money-back guarantee! FLURO- 
COTE must do everything that we promise or re- 


turn empty container for full refund. 


MAKE MONEY _ 
Swiss International 


GOLD AND PRECIOUS MEI, MERCHANTS* 
Will buy your scrap... , 
OGold 


j OUnwanted Estate or 
| damaged joweiry 
ODental Gold 
OPlatinum 
OSilver 
OPalladium, etc. 


“registered trade name 
| Highest Prices Paid 


WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 


Purchaser becomes owner of goods received. 
All metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 
Print in block letters & include in your parcel, your 
name and full mailing address. 
send to 
(In U.S.A.) 


(In Canada) 
$.1.G. & P.M.M Ltd. 


$.1.G. & P.M.M Ltd. 
421 Center Street -PS 301 Sheppard Ave. W 
Lewiston, New York 


Willowdale, Ontario 
14092 U.S.A. i MIN 1N4 Canada 


A k k PRESENTING + 40 d xx 


CABLE TV 
EQUIPMENT 


*- x STARRING d d * 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL, WHOLESALE PRICES IN L.S 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914. 


PACIFIC CABLE CO. INC. 
7325"; RESEDA BLVD.. DEPT 1429 
RESEDA, CA $1335 


NATIONWIDE 
PAGING 
VIA SATELLITE! 
» NUMERIC 
<A VOICE 
1 (800) 426-PAGF 


If not convinced, send for free brochure. 


Here's what 
FLURO-COTE 
will do 

for your car: 


uum Rush me 


om To c E Te Rn dE or 
É i 5m Seiten 
TEL 
fuic sen RENTRE j| 


Acct. No. 


ENT un on e 
ups 


Signature 


i Print Name 
E Address 


| city 


[ $2.00 P/H. (Califfornia residents add 6% tax.) 


i Charge: O Visa O MasterCard O Discover 
O American Express 


L Check or money order enclosed. 


for the susan 
as well as the 


* Model Building 
* Electronic 
Circuitry 
* Flytying 
* Àny fine detail work 


Bl It holds, grips, magnifies, 


adjusts in 11 different 
positions. Precision 


| crafted; all metal construction. 


Regularly sold at $39.95 NOW $19,95*! 
AZ residents add 6% sales tax. 


Satisfaction Guaranteed or Money Back! 
Order within 30 days and get a bonus FREE 
set of 6 precision screwdrivers! (a $6.95 value) 
American 260 S. Alma School, #120 
Gadgeteer Mesa, AZ 85210 


PICNIC 
PATIO 


Build and enjoy this exclusive piece of art made of 
2x4's! A functional picnic patio table. Everyone 
seated is in visual and voice contact. Octagon 
seats B adults. Lazy susan, umbrella holder. 7' 1" 
across. Fully illustrated for cutting assembling, 
material list. Patented. $12 check, M.O., M.C. 


| VISA (card no. + exp. date). USA $, Money Back 


Guarantee. 


THOM’S, INC. Dept. 4 
2012 Wilkins e Laurel, Montana 59044 


* Increase Mileage * Cut Down on Friction 
e Make Cold Starts Easier 
+ Cut Down on Expensive Overhauls 
* Increase Engine Compression 
Boost Acceleration * Increase Horsepower 
* Decrease Operating Temperatures 
e Extend Engine Life 


ee L2 LJ L iL e 


i Taylor Enterprises International, Inc. 
202 W. Hillcrest Ave., San Bernadino, CA 92408 


8 oz. FLURO-COTE @ $19.95 plus 


Exp. Date 


State Zip H 


n 1 o ll JI V JS oy i 
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EASY-TO-ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 
.O. B. Broomall, P 
ony $825 (777 m n 
(hts. 7' 6" to 8' 1") 


Comparable savings on diams. from 4' to 7’. 
Kits available to fit any poor to- floor hts. 


Now! 
Showroom & 
Warehouse 
locations in: & 


Pomona, CA * 
(714) 598-5766 


Sarasota, FL 
(813) 923-1479 
Houston, TX — 
(713) 789-0648 
Chicago, IL 
(312) 952-9010 


c The Iron shop 1977, 82 


People who've looked Penis HAN tell us there 
isn't another spiral stair around that touches 
our combination of pres and quality of mate- 


| rials and workmanship. We believe it! 


CALL OR WRITE FOR FREE BROCHURE: 


Ow Tek (215) 544- 7100 


| 

| 

| Nome —— 2 2 2222 ooo ooo o o m | 
i | 
| 


| Street 


| Ci — m CHEER TE Ei o | 


ko We accept MasterCard, VISA and AMEX. | 


THE IRON SHOP. 


MANUFACTURERS 


noecwiegra | TEE 


|| JERROLD-SB.3... $100, 
Em | OAK-M35-B WNS — $9900 
BENI |HAMLINMLD-1200 — $99.00 
EM [SCIENTIFIC ATLANTA $140.00 


* Ny STARGATE 2000 CORDLESS 
YV CABLE CONVERTER $99.00 
THE BEST BUYS & WARRANTIES 


FOR DECODERS & CONVERTERS | 


START WITH A FREE CATALOG 
FROM: 
M.D. ELECTRONICS 
115 NEW YORK MALL 
OMAHA, NEB. 68114 


ORDERS & CATALOGS CALL TOLL FREE: 


1-800-624-1150 


FOR INFORMATION & TECH SUPPORT 


w** (402)554-0686 


M.C. 
DETECTIVES 


BE A PRIVATE INVESTIGATOR. Trade 
secrets revealed. Catalog $1.00 refundable. 
Northwest Security Consultants, 4521 Van 
Nuys Ste 117, Sherman Oaks, CA 91403. 


FOREIGN NEWSPAPER 


WORLDWIDE ENGLISH NEWSPAP- 
ERS/MAGAZINES! Sampler: 3/$2.49. 
FREE BROCHURE. MULTINEWSPAP- 
ERS, Box DE-33, Dana Point, California 
92629. 


AUTO SUPPLIES & EQUIP 


SLICK 50 FOR LESS. $31 postpaid’ 
BEAT ANYONE. Quantity discounts. DEAL- 
ERS WANTED. ALO) AMSOIL, ENERGY 
RELEASE. B&J SPECIALTIES, Box 7783 
-PS, San Jose, CA 95150. (1-800-537-7932 1. 
(In CA (408) 28-SLICK |. m 

THE POR-15 CATALOG Exciting prod- 
ucts/ Automotive Restoration/ Home Im- 


rovement- FREE. 1-800-526-0796. POR-15, 


ox 1235, Morristown, NJ 07962-1235. 

SLICK 50. GUARANTEED LOWEST 
PRICE! CALL U.S. AUTO-TECH FREE: 
1-800-227-5425. FREE CATALOGUE! 


Do You Own A 
pM Door Hl 


Then You Need The Voss S Pn 


= THE GARAGE radia IN" Ls yè 


ne I] TEST ant J a 
Makes A Great Git Drder To ti Mor ny HM ki Guarner 
or INFO call 1-404-589-2140 Pahia. fi am any | CERNI GNU | 
Visa and MG ORDERS ONLY call 24 hrs., Es days a week 
i - LE ee 
Feta | r. 
of Send $175.95 + 300 postage & harding per unit! ardered io 
Lenbary &yadema, P D Bos dil'25 Dep: 512 Atlanta. Gi 303 


AUTOMOBILES 


IBUILD A BIKECAR 
The Amazing Mini Car You Can 


SEND TU 


PY SPORTRAN CO. 
P.O. Box 70775. 
Endicott, NY 13760 


| Satisfaction Guaranteed or Your Money Back 


156 | POPULAR SCIENCE 


COD. 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MC ) 63334. 


IS [t True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 

ALTERNATOR/GENERATOR Rebuilding 
Book. Price: Hedelund Engineering, Box 


| 26044, Las Vegas, NV 89126 


OIL COMPANYS BEWARE 


180 M.P.G. IT’S FACT 
| ran a V8 Engine for 5 hours at 1500 


R.P.M. on 1 pint of gasoline. Send 
$2.00 for diagrams & literature to: 
iL. COVER, 1891-117 Access Rd., 
Covington, GA 30209. 


GOVERNMENT SEIZED Ve hicles from 
$100. Fords, Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. $-20025. 

SLASH Automobile Expenses In Half. 
Trade Secrets Revealed, Free Details. Uni- 
versal, 39 Tynan St, Staten Island, NY 
10312. 


NARCOTICS SEIZURES Cars-Trucks - 
Boats — Houses. CHEAP Available Every- 
where! Complete with FREE Current List- 
ings & Government Surplus Hand Book 
$9.95 Postpaid. “ZERO1 MAN- 
UAL", PO. Box 28114-PS3, Minneapolis, MN 
25428. Free Information 1-(612) 649-4579. 


CORVETTE PRICING GUIDE, Covers all 
vears, Body styles, Appreciation. Send 
$10.00. Yette-N-Vestments, Department G, 
PO. Box 2273R, Morristown, NJ 07960. 


INCREDIBLE BARGAINS! Buy Govern- 
ment Seized/Surplus!... BMWs, Mercedes, 
Porsches, Cadillacs, Lincolns, Boats, Trucks, 
Vans, Misc... from $100.00. Amazing re- 
corded message reveals details. (602) 
121-2997 Ext. 3203. 

GOVEHNMENT SEIZED VEHICLES 
from $100. Corvettes, Mercedes, Imports 
now available. For Buyer's Guide call 1-800- 
333-4100 ext. V-229. 


ART & CRAFTS 


"GETTING Started In Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02370. 

TELEPHONES & ACCESSORIES 


CORDLESS TELEPHONE BATTERIES 
All Brands. Send $27.95 With Handset or 
Dead Battery. RADIO SHACK, 903 North 
Boulevard, Deland, FL 32724. 


CLASSIC CARS 
BATTERY MASTER SWITCH 


Patent Pending 


Can fit post, 
lug or side ter- ` 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 

authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts— 12 units or more. 


Classified Opportun 


M DOE one corny ZI tae ae MT 
FOR RATE INFORMATION CONTACT: Ernestine G 
Classified Advertising Director, Popular am 
Classified Dept, 380 Madison Avenue, New Ye 
NY 10017, 800-445-2714. 


World's largest colleetor car 
marketplace 
Üver 650 pages each month 
lied with thousands of 
ads for old car's, parts, 
Services, Supplies 
literature £ mora 


dend fo: 
Hemmings 


.. Motor News 
Bax 100, Dept. 3317. Bennington, Vermont 05201 


AVIATION 


. Tip-jet powered 

® Mo license needed 

PLANS — fully illustrated: 
Only £75. 35 * 


THE 


Helicopte Experimenter's 
Both Books: Only $19.95! € 
Pott how: add £4 (O.F. funde andy. = 
P.O. Box 50-A 
Riderwood, MD 21139 


Credit card order lime: 
. dial 1-301-583-6356 


c STANGEL ,ENTERPRISES | 
I" ODELS a WAUKESHA, SHA, WISCONSIN 33167-0236 f 


Serene ceiling 
Hewer combing 
Takeo dotar 
Landing distance 
Ferry range rman 
Normal tange 
LEnezirance 


1A DEN tt, Sl 
LULIE MES ET] 
B BR. ATOL 
td TOL) 
WAR) = mile 
i= miles 
Pc hours 


Ning loading 
"Use" loading 
Passa njeers 
Enos woriphl ra 
Empty wright HFSS Ibs 
Learn more about this fascinating new aircralt. Order your Copy of tie 
recently published bonklet "Dawn of a New Era’; a tel page inside look 
al the dive lopment ot ihe ne mu EAD Aur rota 4004 VT OL aie rafi, Pie. He 


USA) payable to Moshber Tes Rnokogus C ponat n AU ordecs erp 
‘hipped first class mail. Sazisiactenn guaranteed 


orders Corer 
Revd, Maintain Van, CA HHI aS SD 
E iopen "RR Nirkderr Brr hraga Ciera A nula [LE] gi 


Jum Charan 


BALLOONS— Diameters to 40 feet. 
($1.00 Refundable) 215 Piedmont, Box 1410, 
Atlanta, Georgia 30308. 


BEAUTIFUL AIR FORCE LITHOGRAPH 
sets—great prices— free price list— Selkirk 
Co., 295 Tappan St., Brookline, MA 02146. 


WANTED TO BUY 


AUTOMOBILE LITERATURE WANTED: 
1900-1975. I buy automobile sales bro- 
chures, manuals, ete. Walter Miller, 6710 
Brooklawn, Syracuse, NY 13211. 315-432- 
8282, 


NURSERY STOCK 


GINSENG Roots $15/100, Information 
$1.00. Ginseng. PS, FlagPond, TN 37657. 


HOME CRAFTSMAN 


NEW IDEAS Easy to make wood toys. 
Send 8.A.S.E., $2.00. 815 Murlberry, Scott- 
dale, PA 15683. 


SUNROOMS AND SKYLIGHTS 
CUSTOM SIZES AT STANDARD PRICES | 

Standard sizes don't fit your home? 
| Since 
= Window co 1948 


CALL 1-800-476-3131 


960 Boker Road, Virginia Beach, VA 23462 


MAKE WOODEN TOYS, whirligigs, clas 
sic autos, swing sets, doll houses, crafts 
furniture with our plans, parts, kits, sup- 
plies. Color catalog subscription $1. (614) 
484-4363. Cherry Tree Toys, Belmont, OH 
43718-0369. 


COMPLETE CLOCK KITS FROM 25.9 
Music movements $1.95! Components 
plans, epoxy, prints-over 800 clockmaking 
items. 'holesale catalog $3.00 (credited)! 
Steebar, P.O. Box 463-5, Andover, NJ 
07821-0463. 


STEAM ENGINE KITS 


Power models at savings to you! $1.00 liter 
| ature. PM Research Inc., Dept. 5, RD#2, Bo 


29. Wellsville, NY 14895. 
HOVERCRAFT 
AERO-CAR Amazing Hovercraft buil 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flie 
over land/snow / water. Complete plans an 


booklet. $11.95. Aero-Projects, Box 5118PS 
Clinton, NJ 08809. 


BARTLETT FLYING SAUCER 


ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, “Force Beyond" Pow 
ered By Ordinary Lawn Mower Engine 
Complete Plans and Supply Sources. $10. 
Send To: Herb Bartlett, PO. Box 156-S 
Silverdale, WA 98383. 


DO Super mileage carburetors work? 


FIND OUT FREE! TDC, 2069 Zumbehl, | 
suite 173-2C, St. Charles, MO 63303. 


HOVERCRAFT Plans, 3 to 160 Hp In 
formation $4.00 (refundable). Sevtec, Box 
546, Monroe, WA 98272. 


HOVERCRAFT Plans, Parts. Catalog 
$1.00. Universal, Box 281, Cordova, IL 
61242. 

MAGNETIC LEVITATION with ordinary 
magnets. $6.00 Instruction booklet/ parts or 
dering. MagnetFlight, PO. Box 188, Mar 
cus Hook, PA 19061. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Priced 
Pins. Decals. Free Catalog/Quotes. Stadri 
61R Jane, NY 10014. (212) 929-2293. 


BURGLAR/FIRE ALARMS 


PROTECT HOME! Burglar alarm liter 
ature FREE. No wiring. Krietzman Spe 
cialties, Dept. A183589, 6226 Nita Avenue 
Woodland Hills, CA 91: 361. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


— Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes 
— Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmail)—Book “Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


BOAT PLANS —PATTERNS —KITS— 


For Home Builders. Hundreds of Proven 


| designs — 7'/55' — Hydroplanes — Canoes 


— Kayaks — Rowboats — Duckboats — 
Dories — Bassboats — Sailboats — House- 
boats—Sportfishers— Quick and simple 
otitchenglu. Tremendous savings! 160-page 
DESIGN | BOOK $4.00 airmail ($3.00 slow! 


| GLEN-L, 9152 Rosecrans, Box 1804/PS 9C, 


Bellflower, CA 90706. 


BORN TO TRAVEL 


Whether yad Chock aiding 
Boot with your luggage M 
Beenmoda er Caron ome ot 

cur rigid kit modals te Ima 
Closes! iver or lone d 
Faleafa SEE fru Ies 
wen To hovel on 

water Stable asd 


KITS 
from $350 


from 51025 
Also ite neni 


olot, sesirigs anc 
mary citer accessories 


FOLBOT : 


FREE | 
| Call crei gre sl or write 


Foibot. Inc 
PO Boa 70877 Dept PS = FACTORY DIRECT PRICES — 
| Charneston. SC 29415 SATISFACTION GUARANTEED 


EVINRUDE—OTHER BRANDS 1987 


BARGAINS... All Sizes... $2.00 Han- 
Idling. Scott McCulloch parts ,.. Electra 
Marine, 610 Merrick Road, Lynbrook, New 


York 11563. (516) 599-3003. 
| ASTRONAUTICS 


ROCKET MOTOR MAKING TOOLS and 
isupplies. Catalog $3.00. Impulse Reactions, 
[Box 61342, Seattle, WA 98121. 


BUILD YOUR OWN 
ROCKET MOTORS! 


L * 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 
* BUILD A DOZEN IN 
AN EVENING! 


Write lor iur brochure aud well sind pou à 
WORK PNG SIMPLE of an electric igitar thue YOU CAN 
MAKE YOUNSEL! irom materurs pauli find arsund Ihe house 


send $2.00 io 
PS 3 THE TELEFLITE CORPORATION 
11620 Kitching S1.. Moreno Valley, CA 92387) 


SPACE/TIME CONTROL TECHNOL- 
OGY! AMAZING DATABASE CATALOG! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 


POWERFUL ROCKET KITS AND MO- 
TORS. D thru F power and HIGHER Cata- 
log $2.00. HSR, Box 5127, Reno, NV 89513. 


| LEVITATE ALUMINUM DISK 6 inches 
into air. Repulsion coil. Easy to build. Com- 
plete plans $10.00. Robert T NE P.O. Box 
551, Naalehu, Hawaii 96772 


ALTERNATE ENERG y 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H OLO, 
‘Canada. 


| SURPLUS solar cells, panels. Catalog 
$2.00 refundable. Applied Photovoltaics, 
Box 2773, Staunton, Virginia 24401 


200 UNCONVENTIONAL ENERGY 
TECHNOLOGIES! AMAZING DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


FUEL FROM WATER. Energy Indepen- 
dence with hydrogen. Amazing free report. 
Merit, Box 694, Louisville, K Y 40201- 0694. 


FREE ENERGY! Fuel-less Motors and 
Generators! H& A, R2EPS, Bowling Green, 
MO 63334. 


NEW OVER-UNITY DEVICES 
Fuelless electrical power production possi- 
ble. Literature $2.00, FINAL WORKS, P.O. 
Box 1073, Bettendorf, IA 52722. 


FOR THE HOME 


PROTECT YOUR HOME While On 
Vacation. How-To Booklet $3.00. Protect, 
119-A Morehead St., Morganton, NC 28655. 


BUY CARPET & VINYL DIRECT. 
Savings to 80%. Name brands. FREE 
QUOTES/SAMPLES. JOHNSON'S CARP- 
ETS, Dalton, GA 30720. (800) 235-1079; 
(404) 277-2775. 


HOME CONTROL 
Control your existing lights and appli- 
ances from anywhere in your home with 
plug-in modules. Guaranteed. Free infor- 
mation. FUTUREHOME Distributors, 
Dept. P502, P.O. Box 7331, Roselle, NJ 
07203. 


WARNING! RADON KILLS! Protect your 
family. Details: Cooper Associates, PO Box 
14747, Houston, Texas 77221-4747. 


DO IT YOURSELF 
4321 CATALOGS listed. Sources For 
Anything! $5.95 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


SOLAR, GREENHOUSE, AND ENERGY 
SAVING PRODUCTS CATALOG! 60 pages. 


| Order from one expert source. America's 


largest energy saving mail order house! 
$1.00 postpaid. Solar Components, Dept. PS, 
88 Pine, Manchester, NH 03103. 


ELECTROPLATING C omplete textbook. 
Electroplate metallics - nonmetallics. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 


200 SUPPRESSED/DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge 


| Catalog $5.00 (Refundable). PROTECTOR, 


P.O. Box 520294, Salt Lake City, UT 84152. 


VOICE Disguisers! FM Bugs! Telephone 
Transmitters! Phone Snoops! More! Send 
Stamped envelope: XANDI ELECTRON- 
ICS, Box 25647, Tempe AZ 85282-5647. 


BATTERY CLOCK MOVEMENTS. Low 
Prices. Catalog $1.00 (refundable). Yankee 
Ingenuity, Box 1135, Altus, OK 73522. 


| PLANS —Build Yoursel— All Parts Available in Stock 
* LC7— Burning Cutting CO» Laser $ 20.00 
- RUB4— Portable Laser Ray Pistol 20.00 
« TCC1—3 Separate Tesla Coil Plans to 1.5 MEV 25.00] 
| *I0G1—lon Ray Gun ........ 10.00 | 
+ GRAT— Gravity Generator... 
* EMLi— Electro Magnet Coil Gun/Launcher ... 


KITS with All Necessary Plans 
» MFT3K—FM Voice Transmitter 3 mi Ran 
* VMPMT7K — Telephone Transmitter 3 mi 
+ BTC3K— 250,000 Volt 10-14" Tesla 
* LHC2K— Simulated Multicolor Laser ... €. 50 
= BLS1K— 100,000 Watt Blaster Defense Device 69.50 
. [TM1K—100,000 Volt 20' Affective Roge 
Intimidator .. . 69.50) 
+ PSP4K—Time Variant Shock Wave Pistol... 59.50 | 
= STAIK—All New Space Age Active 
Plasma Saber 


- MVPIK—See in Dark Kit ...........—.. 
» PTGIK—Spectacular Plasma Tomado 
Generator ... 


ASSEMBLED With All Necessary Instructions 
» BTC10—50,000 Volt-World's Smallest 
Tesla Coil ... 
* LGU40—1MW HeNe Visible Red Laser Gun . 
* TAT30— Auto Telephone Recording Device 
« GVP10—See in Total Darkness IR Viewer 
| * LISTIO—Snooper Phone Infinity Transmitter 
+ IPG70— Invisible Pain Field Generator 
Multi Mode ... 


* Catalog Containing ‘descriptions of above plus | 
hundreds more available for $1.00 or included free | 
with all above orders. 


Please include $3.00 PH on all kits and products plans 
| are postage paid. Send check, MO, VISA, MC in US | 


funds. 
INFORMATION UNLIMITED 
P.O. BOX 716 DEPT. P8, AMHERST, NH 03031 | 


TELEPHONE LISTENING DEVICE 


Record telephone conversahons in your ofice or 
home Connects between any cassetle or lape 
recorder and your telephone tine Starts autt 

cee) malically when phone is answered Records both 
sides of conversation Staps recorder when 
phone i& hung up 


E» cach Oty Duc Ayni 


Super Powerful FM TRANSMITTER 

Many times more powerful than other Iransmaters 

Transmis up to W mile 1o any FM rade -Easy to 

Assemble Ki - up to 3V battery nol incl} 

For catalog of Transmiters, Vaice Scrambiers and 

other specialty dems. enclose $2 O0 to US! Corp 
Cal) 407-725-1000 or sand $19.95 + £1.00 
shipping per item to: USI Corp., PO Box 


P$-2052, Melbourne, FL 32902 COD'sOK, 1x15" 


ALARM SUPPLIES Wholesale Prices. 
Save 60%, 1000 Items. Catalog $2.00. 
ALARM DISCOUNTERS, PO. Box 215, 
Kingsville, MD 21087. 


REVERSE UTILITY METERS - PHONE 
PHREAKING - HACKING - Unusual Pub- 
cations - Catalog $1.00 - (refundable). 
Alternatives, Box 4P, Carthage, TX 75633. 


TEACH ANY 

DOG IN MINUTES 
Complete system, book and device. 

All you need to raise and train puppies, 
dogs of all ages. Never fails! FASY TO USE 
Uses dog's keenest sense. NOT ELECTRONIC 


eee UU T ee Mp ums nm m e 


REHABILITATE DOGS: trom Electric Shock-Shy, sunny, Car Sickness. 


Corrects. . 


ê Housesoiling l Eos * "Barking * Drop Sell Control 
* Jumping “Sige Biting c3 n nd 
« Chewing Ale Diano = 


D Gun Shyness " * Come- -At all times i 1 ^ a me 

* Breaking Point .' * Go « Guar 

e: Over Ranging | K: = Hee! bt neo Fatch + Hunting 
a Car Problems, 53 = ^ & Leash ^ * Busting Birds * Stay cl c» Utility + Loyalty | 


For. Family Dogs * Huntin s * Stock Dogs * Show Dogs * Sled Dogs * All Dogs 


th: Barbara Walters, Johnny Carson, Dick Cavette, Art Linkletier, Mery Griffin. ARTICLES: SPORTS AFIELD 
TV GUIDE, HUNTING DOG WALL STREET JOURNAL and others worldwide 


ON TV wi 
AMERICAN FIELD, TIME MAGAZINE, 


A science engineering breakthrough! A set of unique dog-sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near hypnotic control, even at a distance. No leash needed 
Movices become experts. This new discovery is a learning-sound catalyst that teaches direct to the dog's 
mind. Renders bodily paintraining obsolete. Safer. Kind. Yet, more powerful! Dogs simply don't fight it. Tunes 
dogs in, makes them want to please you. Unequaled loyalty-bonding. Same instruments and systerr 


(the Dr Mi ller patents) : dispensed by veterinarians fo 


DOG-MASTER SYSTER MS 


A division of Environmental Research La 


FROM $25 TO $175 Seni 2 ae 


Jog behavior. Now, thousands of satisfied users 


UK FREE CATALOG 


Please Write: 439 Wilshire, 
Box 1250, Agoura Hills, CA 91301 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 7Omhz—130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


200 SUPPHESSED/DORMANT IN- 


VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


pomme c SSS c 
WIRELESS CONTROL FOR SECURITY, 


ENERGY, GENERAL HOME. Using your 
computer, complete plans $9.95. PDSL, Box 
6780, Reno, NV 89513. 


VCR Owners dont use head damaging 


cleaning tapes! Clean heads the way pro- 
fessionals do. Tool and detailed manual. 
$5.00. Easy. P. A.R. Video, 3404 Hillcrest 
Rd., Harrisburg, PÀ 17109. 


SURROUND SOUND DECODER Kit 


with Noise Reduction/Rear Speaker Am- 
lifier. $39.95. Send SASE for catalog. Del- 
hone Industries, Box 150, Elmont, NY 
11003. 


DETECTION- Surveillance, Debugging, 
Kits, Latest High-Tech Catalog, $2.00, De- 
tection Systems, 2515 E. Thomas, Suite 
16-864, Phoenix, Arizona 85016. 


NEW...HEPAIR YOUR OWN TV, EASY. 
Write: Research, Box PS, Colville, WA 
99114. 


PROJECTION TV ... Convert your TV to 
priest 7 foot picture... Results compara- 
le to $2,500 projectors. Total cost less than 
$30.00... Plans and 8" Lens $24.95 . . . Ilus- 
trated information FREE Macrocoma-ag, 
Washington Crossing, Pennsylvania 18977. 
Creditcard orders 24H RS. (215) 736-3979, 


SURVEILLANCE. Debu ging. Kits Cat- 
alog $5.00. TECHNOLOGY SERVICES, 
829 Ginette Street, Gretna, LA 70056. 


MICRO FM TRANSMITTERS, books on 
building wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EPSILON CO., PO. Box 291513, Los 
Angeles, CA 90029. 


LASERS, from $40. 00 m MWK In- 
dustries, 9852 W Katella, Suite 340PS, An- 
aheim, CA 92804 or call 714- 956- 8497. 


BURGLAR ALARM rm doors or window 
$9.95. Alarm Products, 4363 Elm Avenue, 
Palm Beach Gardens, FL 33410. 


ROOM SURVEILLANCE 
TELEPHONE 

This is a normal functioning FF. zm 

telephone! EXCEPT it has a 

secret built in room monitor 

Only YOU can call and monitor all room conversations 

| using a secret code. and never be detected! 

$175.00 — 6 month Warranty — Phone Tag Catalog $3 DU 

LISTEN ELECTROMICS, 603 Elgin. Muskogee, OK 74401 

1-800-633-TAPS 


PLASMA 


Build SPECTACULAR PLASM 
LIGHTNING LAMP From 5 Gall 
Water Bottle. Easily Available Par 
ee Detailed Plans. Send $6. 
o: 
BUTLER ENGINEERIN 
724 Ashland 
Santa Monica, CA 9040 


~ How To meno 
On Your Neighbor 


Learn how everyday people are spying on Ewir wives, husbands 
drigends and neighbors, This book teaches Ihe secrets ol pros so 
you can proleci yoursel. Shows you simple ways To hear and see 
wheal someone eie is doing, For protectise parpoaes only 

THIS BOOK 135 NOT TO BE USED TO EAVESDAOP™ 

For into cali 1.804.893. 2140 24 hrs from any louch Tone — 
TISA and MasterCard ORDERS ONLY call 28 ra. 1-600-442-9199 
Or send 10.00 + 2 00 pastage and handling to 

Century Sysems. PD. Bax 431775. Dept. 30. Atlanta, GA 303035 
m m m m m um m m m um mm m um ERE SB EB 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL IT. tenet M incase 
it's easy sieht a 


SAVEOVERS(M :feoscener ten 
* Puce, 
DEN. CANON COPIERS 


PC25 24 20 14 1058 3 
MORACK | $39.95 
INCORPORATED order orintormation | LASER PRINTERS 


BBAT W. avin 51 


Hickory Hilts, iL 60457 (312) 508-0580 


ROACH PROBLEM? FREE INFORMA 
TION. LAB. Rt.1. Box 180, New Florent 
MO 63363. 


REPAIR TELEPHONES 1|() most commo 
wiring diagrams (schematics) plus part: 
Catalog $8.00. Phonecrafters, 112 E Mau 
din St., Anderson, SC 29621. 


WATERBED INSTALLATION AND SUF 
PLY KIT, Complete Information, $1.00 Har 
dling. 16206 Dunman, Houston, TX 7704: 


SUPER-ENERGY EFFICIENT DOM 
HOUSE. Building kits utilize componer 
panels of fiber concrete exterior bonded t 
polystyrene insulation. Free informatior 
American Ingenuity, 3500-C Harlock, Me 
bourne, FL 32935. 

SELL YOUR OWN REAL ESTAT 
SAVE COMMISSION—SELL FASTEI 
VALUABLE insight and instruction nece: 
sary to sell Real Estate “by owner" $6.95- 
PUBLICATIONS, Box 12171, Ogden, U 
84412. Satisfaction Guaranteed. 


CONVERT DOUBLE-HUNG Countei 
weighted Windows to Efficient Therm: 
Windows. Inexpensively write: The Windo 
Kit, Box 23797, St. Louis, MO 63121-0495 


FM BUG! Parabolic Microphone! Any d« 
tailed plan $5.00, Both $7.00— Guarantee 
Ship immediately! FREE Coil. Order nov 
TRIQUEST INC., 45 South Regent, Por 
chester, NY 10573. 
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DO IT YOURSELF (Conti 


FLOATING FOUNTAINS for lakes, ponds, 
swimming pools. Kits, complete units, 
lights, pumps, nozzles, etc. Catalog $1. 00 
(refundable). Aercirc, PO. 1544, Oldsmar, 
FL 34677. 


HOW To Be STREET-WISE SMART 
Against Rape-Robbery-Assault Featuring 
"DIRTY DAVID" YOU can make at home! 
Free Brochure: P.O. Box 468, Gresham, Or- 
egon 97030. 


KITES 


HITE FLIERS/KITE MAKERS 
Share the excitement with thousands of en- 
thusiasts nationwide. AMERICAN KITE- 
FLIER ASSOCIATION annual member- 
ship includes six issues KITING, with kite 
plans, national calender of events, pictures, 
news & more. Mention this magazine ad, 
when sending dues, $15 to: AKA Member- 
ship, 3839 Dustin Road, Burtonsville, MD 
20866 and receive a FREE issue of KITING. 


rKITES SN 


| FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 


Into The Wind » (303) 449-5356 
1408-P Pearl St., Boulder, CO 80302 


i L] YES, SEND ME A FREE CATALOG i 


i Name 


Address 


i City 
State mmea ZIP 


Ll————á— 


TOOLS & MACHINERY 


4° METAL Cutting Lathe $109.80. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
| Free Literature. Pyramid Products, ee 
— M, 3736 South 7th Avenue, Phoenix 
| 85041. 


"SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment, FREE Brochure. SKOG Company, 
Dept. PS3, PO 22559, Minneapolis, MN 
55422. 


| BOLTS, SCREWS, TOOLS. WHOLE- 

| SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 35, Box 
65, Bristol, Wisconsin 53104. 


j 2100-P Salma Road 
V Springlield, Ohio 45505 


LATHES — MILLING MACHINES 
| MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Onin * Compact * Maximat * Mylord * Sherline * Atlas * Jer 
REPRESENTATIVES OF MANY MANUFACTURERS 


430 N. 7th Awe 
Warle Park, MN 56387 
612-253-BBB3 


| RIMCO INDUSTRIES INC. 


ALL PRODUCTS 
| CARRY OUR ONE 
E | ~“¢)) YEAR WARRANTEE 
| —-— fii SEND $1.00 FOR 

l ?*'; CATALOG TO COVER 


| inis 


POSTAGE & HANDLING 


POWER TOOLS AT DISCOUNT 
| PRICES. MAKITA, BOSCH, FREUP. FREE 
| CATALOG BEABER TOOL & SUPPLY, 
| RŪ. BOX 8047, GREEN BAY, WI 54308. 
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BIG DISCOUNTS POWER TOOLS 
Milwaukee, Porter Cable, Makita. FREE 
CATALOG! 1-800-243-3570 Sara Tool, 
117 Benedict, Dept. P51, Waterbury, CT 
06722-1940. 


REAL ESTATE 


FORMER FHA PROPERTY OWNERS 
could qualify for GOVERNMENT 
REFUND. Kit $5.00. Refund Consultant, 
Box 169, Middlebury, IN 46540. 


GOVERNMENT HOMES from $1 (U 


repair). Delinquent tax property. Re 
sions. Call 805-687-6000 Ext. GH-20025 
for current repo list. 


E SESSED homes from Gov't from 
$1. 00 pilus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. 8230. 


DOIT YOURSELF! 


Do it for yourself, your family, your fu- 
ture. Own 20 acres or more of un- | 
spoiled, uncrowded MONTANA LAND | 
for recreation, hunting, fishing, camp- 


ing. hiking—BARGAIN PRICED: 
59,750 and up. Financing available 
Call the experts today 
1-800-252-LAND 
(in Montana, 406-587-5469) 
Yellowstone Basin Properties. 


MONTANA 


| Trees, Creeks and Wildlife, 20 QUALITY acres 

(and up), close to Yellowstone Park. starting at 

$7,450. Easy Owner Financing. Guaranteed Ac- 

cess, Warranty Deed, Insured Title. Free Brochure. 
Rocky Mountain Timberlands 

333 Haggerty Lane @ Dept. PS, P.O. Box 1153 

Boreman, MT 59771-1153 @ (406) 586-8088 


Call Toll Free: 1-800-777-9958 


NORTHERN IDAHO. 5-10-20 ACHES. 
Beautiful Northwest forest and lake coun- 
try. Hunting, fishing, recreation, retire- 
ment. Hundreds of parcels. Easy terms. 
FREE brochure. NATIONAL ASSOCIATED 
PROPERTIES, 1111-PC Sherman, Coeur 
d Alene, ID 83814. (208) 664-8161. 


ABANDONED PROPERTY! Information 
$1.00. Ridgehaven, P.O. Box 839-PS, Glen- 
ellen, CA 95442. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave., Sherman 
Oaks, CA 91423. 


FREEDOM COUNTRY 


| 20 BIG acres in WESTERN MONTANA, starting at $9850 


.. $500 down, $97/month . Trout fishing, backpacking, | 
camping. Elk, deer, moose, bear. ADJACENT to National | 
Forests, near established towns. Yellowstone and Glacier 

National Parks nearby. GUARANTEED ACCESS, INSURED | 


TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE gp 
210 Milwaukee Street, Dept. 
Deer Lodge, Montana 59722 - (406) aie. 1000. 


BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free information. Battery Outlet, Box 
3300-8, Hickory, NC 28603. 


$100 POUND From "Junked" Tires! 
(Send Stamp). LaVallees, Fountain, FL 
32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. C2694, Woodland 
Hills, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22T9H LLC), Tampa, FL 33622. 


REPAIR HYDRAULIC JACKS — Free de- 
tails. Hydraulic Parts Supply, Dept. S, Box 
4157, Brownsville, TX 78520). 


RECYCLE METALS. MO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $157,000 WITH MINE. MONEY 
NEVER Free information: Dasher, 


STOPS! 
P.O. Box 1039, Gatlinburg, TN 37738. 


ADVERTISE free in 507 Magazines. 
$5.95. Directory, Box 11W, Atlanta, GA 
30301. 


DISCOVER HOW TO Start your own 
Successful Business at home. Seven profit- 
able businesses revealed. Free details. 
Guaranteed. Webster Co-Operative Pub- 
lishing, 777 Hawthorne Place, Webster, NY 
14580. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial 
Box 4309-Y, West Covina, CA 91791. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. Mc- 
Dowell, Box 5529-Y, Diamond Bar, CA 
91765. 


FINANCIAL INDEPENDENCE, Start 
your own PROFITABLE BUSINESS at 
home. Free details. Unique Concepts, 10290 
Monte Vista, Montclair, CA 91763. 


MAKE High Profit, Hot Selling License 
Plates, Signs. VACUMAGIC, PO Box 24986 
(LLC), Tampa, FL 33623. 

$85. MAKES $55,000-. SELL RE- 
PORTS MULTI LEVEL BY MAIL. FREE IN- 
FORMATION. SASE. "MONEY". Box 306, 
Holcomb, Kansas 67851. 


BIG MONEY can make you happy! Ex- 
citing details FREEI JBC, Box 064, West- 
minster, MD 21157. 


ALUMINUM SCRAP — Recycle Yourself 
—MAKE UP TO $25.00/POUND! FREE 
Information: Industrial - P593, Box 127, 
Alexandria Bay, New York, 13607. 


MAKE BALLOON ANIMALS. 3400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—PS93, Box 250, Al- 
exandria Bay, NY 13607. 


$392.00 FROM Square Foot Plywood 
(Huge Demand}, Revealing Proof $1.00 (Re- 
fundable), Woodwins, Bridgewater, MA 
02324. 


TAKE Catalog Orders. We drop-ship 2955 
best-sellin apecialty products. west 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportunity. 
Free k. SMC, 9401 De Soto Ave., Dept. 
28-04, Chatsworth, CA 91311-4991, 


PLANO TUNING PAYS: Learn with ap- 
proved home study course. Diploma 
prantad: American Tuning School, 17050 

lfer Dr.. Morgan Hill, CA 95037. 


s Wholesale: 
11 Moulin, Mad- 


SCWL Subliminal Ta 
Write: Life Enhancement, 
ison Hgts., MI 48071. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP. 
2036 Montrose, Chicago 60618. 


MAKE YOUR DREAM COME TRUE. 


EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1 
(BOO) 826-B523 OF WRITE: THE 
GLASS MECHANIK INC., 30170 NW 47 
St., Sun Rise, FL 33351. 


 S1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 


$10,000 MONTHLY Taking Fhoto- 


graphs at Home! Call recorded message: 
(303) 674-8155. 


$40,000 ON 1/3 ACRE! New hydro- 
ponies MD cca Piva leasant, ractical! 

ree information. Planters, Box 1214, 
Franklin, TN 37065-1214. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Buitd the best giant screen projection TV for home or high 


profil with lenses and screens utilized by SONY, ZENITH, 
SYLVANIA, and MAGNAVOX! Simple construction! Ilustrated 
| information and complete parts catalog $2.00... Money 
| back guarantee! 
POLI-ViSION GIANT TV 
187 CYPRESS 5T., THROOP PA 18512 


14,947 HONG KONG, Taiwan F PROD- 


UCTS CHEAP Small lots. Some samples 
free. Harbor, Box 1719-PS-3, Yuba City, 
CA 95992. 


START A USED CAA BUSINESS AND 
MAKE BIG MONEY Detailed Instructions, 
$10. Box 1365, Hilliard, FL 32046. 


$3,000 MONTHLY with zero invest- 
ment! Unlimited potential with risk-free 
business. Free details: TXI, 5764 "D" St 
San Bernardino, CA 92407. 


$24,000 IM YOUR BACKYARD. 
Spare-time growing profitahle specialty 
plants. Easy—start with $50. Free infor- 
mation. Homestead Growers, Box 988- PS, 
Friday Harbor, WA 98250. 


$4000 PEA WEEK LISTENING TO 
PEOPLE'S SECRETS!! LEGAL! Details 
$2.00/ Refundable Write: TRLACOM, Room 
A-07, Box 5, Brunswick, OH 44212. | 


ee S S 

PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623. | 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Expe- 
rience. Free information. IEC, Box 2227, 
Silverdale, WA 98383. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write Action: #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 

$97,500 YEARLY "hidden" in your com- 

uter? Yes! (Free! report: Simpson, 771 PS, 
attle Ground, Washington 98504-0771. | 


MONEY! POWER! You can 


SUCCESS! 
have it all. Free literature. St. Thomas, 84-8; 
Spring, New Britain, CT 06051. 


BE your own boss! 1001 fast, easy y ways 
to make money! Free! Rush name, ad 
Money Making, Dept. PS, Box Z, iat 
City, CA 91604. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. "T-Printer" PO 
(LLC), Tampa, FL 33623. 


Let The Government Finance your 
new or existing small business. Grants 
/loans to $500,000 yearly. Free recorded 
message: 707-448-0270. (JG6) 


TAME PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


GUARANTEED PROFITABLE Home-. 
based Business Step By Step How to. FREE 
details— writetoday. International Publish-: 
ing, 1110 Woodlake Dr., Cardiff, CA 92007 .: 


RICHES IN THE 1990's... (he easy way. 
FREE details. McCarthy Industries, Dept. 
PS, 4207 Labyrinth, Baltimore, MD 21215. 


BARGAINS! Buy Wholesale and Below! 


nsive 
23991 


Name Brands. Appliances... Furniture... 
Sports Equipment... Televisions, ..Cam- 
eras... Watches... Jewelry. Thousands 


More. Free Details. Bargainhunters Oppor- 
tunities, Box 1409-B, Holland, Michigan 
49422. 


PROJECTION TV... Make $$$'s assem- 
bling Projectors.. .Easy.. . Results compa- 
rable to $2,500 projectors... Total cost less 
than $30.00...PLANS, 8' LENS & Deal- 
ers Information $22.50...Illustrated in- 
formation FREE... Macrocoma- X, 
Washington Crossing, Pennsylvania 18977. 
Creditcard orders 24 HRS. (215) 736-2880. 


GET PAID for mailing letters! $200.00 
daily. Write: PAASE—MT1, 161 Lincoln- 
way, North Aurora, IL 60542. 


CLIP newspaper items—up to $25.00 
each! FREE details: Clippings/S, Box 
636109, Pompano, FL 33063. 


$200 - $500 weekly - AT HOME No 
gimmicks - Details FREE!! Homeworkers-5, 
Box 636679, Margate, FL 33063. 


$25,000 LOANS INTEREST FREE! 5e- 
cret Federal law WIPES OUT DEBTSH De- 
tails FREE!! Moneywise: S, Box 636679, 
Margate, FL 3306 


GET RICH! Secret law smashes debts — 
brings cash credit! Details FREE! Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


$300 day. Breakthrough process 


per 
| Restores Burned and Damaged Countertops 


WITHOUT REPLACEMENT. Millions of 
apartments and homes pay profits imme- 
diately! RENEW-2, Box 9900-55, Vancou- 
ver, WA 98668. 


GET Paid hy collection agency. Experi- 
ence unnecessary. Write: N.C.C., 781 West 
Oakland Park Blvd., 123-M, Ft. Lauder- 
dale, FL 33311. 


START your own Entertainment Agency. 
ighly profitable. Inside information. 
.00. ShowBiz, Box 276222-SP San Anto- 
io, TX 78227. 


BIG Profits Fast reconditioning batter- 
bs. Give eighteen months guarantee! 34 
ears experience! Electone, 7415 Gable Dr, 
little Rock, AR 72205. 


| CLIP NEWSPAPER ITEMS. $3-—330 


ach. Free Details. Enterprise, Box 3128-Y, 
inaheim, CA 92803. 


$20/HOUR MAKING ORNAMENTS 
iT HOME! Send for money making facts. 
t'RINCO, Box 1092-P Hesperia, CA 92345. 


AWARDS of $20,000-5500,000. 
illion dollar Government program pays 
ASH for your IDEAS. Work at home. No 
vestment. Free Report. DJR Industries, 
Dept. 211, Box 6754, Lawton, OK 73506. 


NEW amazing profitable home busi- 
ess. Learn how. Free details, guaranteed. 
tauffer Publishing, 3204 Taylor Avenue 
uite 101, Baltimore, Maryland 21234. 


BIG MONEY Repairing Auto Wind- 
hields. Supplies and Free Information. 
ubbs Glasspatch, PO. Box 243, Monte- 
ello, Ark. 71655. 


LEARN MIRROR RESILVERING, Free 
formation. Silvercraft, Box 127, Lans- 


)wne, PA 19050. 


FREE REPORT—1001 Ways To Make 
Duick Money, 542 Pages, $1.00. 6150 Mis- 
on Gorge Rd., #225, San Diego, CA 92120. 
Jlept. 981 PL/C. 


$10,000 MONTHLY! Easy, Part Time. 
ree Information. Feller, 824 Fairfield 
)rive, Suite 112-A, Austin, TX 78758. 


LEARN Gold, Silver Scrap Recycling 
business. Free Information: Recycling Box 
1216P5, Reno, NV 89510-1216. 


JUST Mail Two Letters...and "Make 
15,000 in One Month" For Free Details 
ish SASE: Richard Vielguth, Dept. FPS 
365 117th Ave. NW, MPLS, MN 55433. 


$25,000,000,000 THE GOVERN- 
ENT HOLDS FOR YOU, millions of 
mericans due refunds, get your money, 
ee details, (619) 280-5050. EXT: 991PL/C. 


GET PAID for reading books! Write: 
ase—CH3, 161 Lincolnway, North Aurora, 
60542. 


| VENDING Routes/Local for sale cheap. 
'ossible gross each machine $500-$800 
eekly. Call Edie 1-800-346-0645. 


$300 A DAY! Taking Phone Orders. Peo- 
le Call You. 304-776-5671 Ext. L49. 


DRUG RAID SEIZURES! Buy dirt cheap. 

ars, houses, boats, computers, furniture. 
ree Details: Seizure: Box 4309-YD West 
povina, CA 91791. 


‘INVESTMENT METHOD. Makes Money 
n Financial Market Every Year. No Gim- 
icks. Money Back Guarantee. Send 
10.00. INVESTORS KNOWLEDGE, Box 
v 339-10 Ave. S.E., Calgary, Canada T2G 


YOU can make your dreams come true 

30 days! Money, Love, Success, Health, 
appiness, Peace of Mind can be yours! We 
how you how! Send for free valuable re- 
ort. The Imagination Store, Dept. PS-2, 
424 Beekman St. Cincinnati, OH 45214. 


BECOME A Certified Plumber! Learn At 
ome By Videocassettes 1-800-624-6433. 


NEED CASH? FREE INFORMATION 
oncerning several MOMEY MAKING PRO- 
RAMS. could MAKE THOUSANDS. 

RITE TODAY! Bright Publishing, 1810 
lorton Rd a2, Duluth MN, 55803. 


$1,000's WEEKLY processing mail. Be- 
rin immediately. Postage/supplies provided! 
ree information. Send stamped envelo 
puccess, 175 5th Ave., Department 2615 
ew York, NY 10010. 


BE YOUR OWN BOSS. Make big prof- 

| selling over 2500 gift items, novelties, 
ind, toys. $3.00 brings giant catalog—re- 
with first order. Junior Enterprises, 

04 Y3 Saratoga Ave., Lemoore, CA 93245. 


STARTING YOUR OWN SUCCESSFUL 

SUSINESS. FREE Subscription to Oppor- 
unity Magazine tells how. Write, Oppor- 

nity, Dept. P74, 6 N. Michigan, Chicago, 
L 60602. 


E-Z MAKE $3,000 + month. Exciting, 
very profitable NEW type business oppor- 
tunity. FREE details. E-Z, 1293-P NW Wall, 
Bend, OR 97701. 


REVEALED! SECRETS OF THE MIL- 
LIONARIES! Free Information. Linden- 
woods, Rt. 1, Box 119-P, Tuttle, OK 73089. 


“WHO MADE OVER $147,5937" Buy 
direct. Hong Kong, Taiwan, Europe, World- 
wide, Cheap Prices! Free Information. 
Deblo, Box 10732P, Denver, CO 80210. 


$200 daily crafting “PVC Furniture.” 
True! (Free) details: PVC, 771 PS, Battle 


| Ground, Washington 98604-0771. 


200 COMPUTER and HOME BUSI- 
NESSES. (S.A.S.E.: Cottage Industries, 
POB 13253, El Cajon, CA 92022. 


$100'S In Advance Mailing Ads. Learn 
How. $5.00 (Refundable), Advertisements, 
Box 51063, Durham, NC 27717. 


STOP DREAMING Start your full or part 
time Business making new concrete Inter- 
lock Paving Blocks. Low Investment, High 
Profit Potential. Free Details Beck Engi- 
neering, P.O. Box 1304, Melville, NY 11747. 


FORMER N.3.F. or Account closed checks 
can mean money for you! Free details. Toll 
Free 1-800-341-1950 Ext 43MSI. 


$10,000 MONTHLY POSSIBLE, Easy: 
Free details. P.J. Publishing, P.O. Box 
10028-P. Anaheim, CA 92812. 


EXCITING New Home Business, Easy To 
Operate. Free Information. Send Sase. Box 
3079, N. Las Vegas, NV 89030. 


SRADONS Get in on the huge profits! 
Lean how to start your own Radon Service 
Business. MicroTrends, Box 96, Dept. 539, 
Caldwell, NJ 07006. 


SAVE THOUSANDS. Increase your life- 
time wealth. Substantially reduce your 
mortgage costs. Send $1 refundable to: Fi- 
nancial Services, P.O. Box 4071, Campbells- 
ville, KY 42718. 


POWER OF MIND for success, health, 
happiness. Free details: UHL, Box 74, 
Palmdale, CA 93550. 


MECHANICALLY inclined individuals 


desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
llth, Brooklyn, NY 11235. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Whole- 
sale! Many Free!  Liquidations... 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


500, AMAZING MONEYMAKERS 
Photographed! Catalogs, Box 18628-G, San 
Antonio, Texas 18218- 0628. 


CONFISCATED CARS, Start your own 
business-buy for resale-trucks, boats, 4- 
wheelers, TV's, stereos, furniture by Drug 
Enforcement Agency, FBI, IRS. Unbeliev- 
able bargains on late models. Available your 


| area now, Call (805) 682-7555 Ext. C-1042. 


NOW!! Buy Cheap Direct From Orient. 
All Types Produet Wholesale. Free Re- 

rt! Majestik, Box 19565. Little Rock, AR 
2219. 


WHOLESALE LAWNMOWER PARIS 
All Brands, Send $5.00 For Catalog, RE 


FUNDED. S trum, 513 Montana de 
Louisville. Y 40208. 


WHOLESALE PARTS 
184 page catalog 

Replacement parts for 

outdoor Power Equipment 


COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 
LS. THORPE CO., INC. 
P.O. BOX 45245 DEPTM 
SOMERVILLE MA 02145 


BETTER HEALTH 


VITALITY, improved health. Sixty year 


track record. Send $3.00 for information. 
Porterbilt, 13371 South 2700 West, River- 
ton, UT 84065. 


ARTHRITIS — you/your pet? Treat the 
cause; symptoms take care of themselves. 
Safe nutritional supplement (trace ele- 
ments) has helped 250,000 +. Information: 
SALTS OF THE EARTH, 516 S. 4th Street, 
Las Vegas, Nevada 89101. Send $1 and 9" 
x 4" SASE. 


INFORMATION on any Health Topic, Dis- 
ease, Drug, Sex, etc. Report sent within 5 
days. Send $20.00 with question: Health 
Information, Biogeron Laboratories, Inc., 
Box 5277, Bloomington, IN 47407. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


FREE 6 day 5 nights Manzanillo Mexico 
Vacation for Participating in our NA- 
TIONAL WATER AWARENESS PRO- 
GRAM. Send SASE To: Horizen World 
International, 20 Branford Pl., Newark, NJ 
07102. 


BODY BUILDING 


| can help you . 


[| + add inches to your 
chest and arms 

+ increase strength 

1 * build muscle mass 


in just days! 


i 
1 Send for FREE info! 
i DASH*P Ù Box 2886 *pep: P538 
Tusc .AL 35403 1-800-367-9599 
L 8 I I Ff Ff fF E Ff WP DP Wd D] | 


MUSCLES 


How to Build A More 
POWERFUL BODY!! 

How YOU can have: 

*Wider Shoulders *Bigger Arms 
*Powerful Chest *Lose Fat 

* Trimmer Waist *Gain Weight 

* Gain Strength 


| FREE BOOKLET! — 


Universal, Dept-T, Box 6694 
Detroit, Michigan 48240 


HEARING AIDS 


HEARING AIDS 


E 
© vs PRICE CATALOG FREE! 


B SUPER SAVINGS! Newest. Finest. All 
g types. Buy DIRECT & save up to HALF! 

o salesmen. Suld by AIR MAIL on HOME 
TRIAL FREE Catalog. Write: 


MONEYSAVERS. 
Dept. PS3D 9530 Langdon Ave., 
l Sepuiveda. Cal. 91343 


ENJOY HEARING 


Aid! 


All-in-the ear Hearing Aid! 
Nothing over, under or behind 


the ear. . . no cords, tubes or 
Wires. Simple slip-in fit. Full 
range volume control. 30 day 
trial. NO salesman will call. 
Order your free catalog! Write 
Better Hearing today! 


or call 24 hrs./ day 


1-800-453-4905 


BETTER HEARING 
Dept.12A Brookport, IL 62910 


"HAIR CARE 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299, Philippines. 


VIDEO 


Multi- Channel Microwave 
: T.V. Receivers 


1&276M: Parabolic Dish oo 


LIFETIME WARRANTY 
omple e System $93 95 (Shipping incl.) 


‘placement Components 
g Papert Repairs Available 


Peas ELECTRONICS ult 
[502] 230-0640 


BU DP BOX 34 
BE PHOENIE, "ut 
42 CREDIT ON PHONE ORDERS 


" VISA/MC/COD- 


DIGITAL VIDEO STABILIZER’ 


REMOVES VIDEO COPYGUARDS 


| While watching rental movies, you will notice 


annoying periodic color darkening, color | 
shift, unwanted lines, flashing or jagged 

edges. This is caused by the copy protection 

jamming signals embedded inthe video tape, 

such as Macrovision copy protection. THE 

DIGITAL VIDEO STABILIZER COMPLETELY 

ELIMINATES ALL COPY PROTECTIONS AND 

JAMMING SIGNALS AND BRINGS YOU 

CRYSTAL CLEAR PICTURES. 


WARNING 


|THE DIGITAL VIDEO STABILIZER IS IN- 


TENDED FOR PRIVATE HOME USE ONLY. IT 
IS NOT INTENDED TO COPY RENTAL 
MOVIES OR COPYRIGHTED VIDEO TAPES 
THAT MAY CONSTI COPYRIGHT INFR- 


INGEMENT 
FEATURES 


© Easy to use and a snap to install 

© The best and most exciting video stabi- 

lizer in the market 

@ 100% automatic 

© Works on all VCRs & TVs 

6 Similar units sold elsewhere for $99 | 

@ Light weight & compact | 

e UNCONDITIONAL 30 days money back | 
guarantee 

@ Fast UPS Delivery 


EMCEE NES E GNU EM OE en nd E EECEN A ue me um "un unc a CER Num NUR FU Ud en iuc ue E 


1-800-445-9285 or 516-568- 9850 


$49 ea + $3 for pah 
Visa, M/C, COD M-F: 9-6 
SCO Electronics Inc. Dept. C82 
581 W.Merrick Rd. Valley Stream NY 11580) 


VIDEO 


VIDEO TAPE REPAIR KIT: Beta and 
VHS. Only $11.95. Briggs Enterprises, 4701 
Anderson Rd. #147, Houston, TX 77053. 


HOW TO MAINTAIN & CLEAN YOUR 
VCR. HOOK-UP DIAGRAMS. BASIC 
PROBLEMS & SOLUTIONS. ILLUSTRA- 
TIONS INCLUDED. Send $7.85 to: Ameri- 
can Gifts, 1445 W. Morse Ave., Chicago, IL 
60626. 


RENTAL MOVIE STABILIZER. Connect 
between VCRs or to monitor. $59.95. 1-800. 
367-7907. 


VIDEOTAPE REPAIR KIT! VHS or Beta 
Quick, permanent. Easy instructions. One 
Repair Pays For Kit! Order now! $8.95 
E&H, 13204 Tallpine Circle, Ft. Myers, FL 
33907. 


NINTENDO—SEGA—ATARI NEW 
CONCEPT—Video Games Library—De- 


| tails— $3.00 (refundable). To: G. Boring. 


POB 9693, Colorado Spring, CO 80932. 
0693. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi. 
cation DLP, Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self- Er osis, Sleep 
Learning Catalog! Drawer P5400, Rui- 
doso, NM 88345. 


SELF-HYPNOSIS TAPES, VIDEO 
$29.95, AUDIO 314.95, MASTER: 
CHARGE/VISA, TOLL FREE, 1-BOO- 
544-0498. 


CASSETTES. Stop Smoking, reduce 
Stress/Weight. Satisfaction Guaranteed 
$10.95. Master/Visa. 1 (800) 545 4141 Ext 
408. 
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CABLE EQUIPMENT 


CABLE TV CONVERTERS Scientific At- 
lanta, Jerrold, Oak, Zenith, Hamlin. Many 
others. *NEW" VIDEO HOPPER “The 
Copy Killer". Visa, M/C & AMEX 
800-826-7623. B&B Inc., 10517 Upton 
Circle, Bloomington, MN 55431. 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 


Jerrold, Oak, Hamlin, Scientific Atlanta, Zenith, and more! 
60 day warranty. Shipment within 24 hrs. For fast serv- 


ice MC/VISA COD. Telephone orders accepted. Eve: 
ning hrs. also. (312) 698-1259. Stamped Envelope ( 50€) 
postage for FREE catalog. No. Ill. orders 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, Ill. 60016 


CABLE TV Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356. 


CABLE-TV BOXES 


Descrambler * Converters 


FREE CATALOG 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Ct., Suite 126 
Miami, Florida 33186 
800-442-9333 


CABLE TV SECRETS - the outlaw um 
lication the cable companies tried to 
HBO, Movie Channel, Showtime, Convert. 
ers, etc. Suppliers list included. $8.95. Cable 
Facts, Box 711-PS, Pataskala, OH 43062. 


CABLE Decoders, Jerrold, Tocom, Ze- 
nith, Hamlin, 5.A., at Wholesale Prices, Ex- 
ample Zenith Z-Tac with remote control 
$199.95. C.O.D. Ok. Full Warranty. S.A.C. 
(702) 647-3799. 

CABLE TV CONVERTERS! FREE CAT- 
ALOG-VIDEO MART - 3938 E. Grant, 
#241 -A Tucson, AZ 85712, (602) 721-6557. 


CB RADIO 


SECRET CB manuals, modifications, ac- 
cessories. Catalog $2—Selman Enterprises, 
POB 8189, Corpus Christi, TX 78468-8189, 
(512) 853-2935. 

POLICE Fire Scanners. CB's Ham. Ma- 
rine 2-Way. Antennas. HPR, Box 19224P5, 
Denver, CO 80219. 


SATELLITE TV 


Build your own independent 
Videocipher II decoder and receive free Sat- 
ellite TV pictures. Simple instructions. 
Radio Shack parts list and circuit board, 
only $49.00 (U.S.) Send cheque or MO pay- 
able to: C.A. Comeau, Box 1327, Halifax 
North, N.S. Canada, B3K 5H4. 


FREE Catalog 36 Pages. Major Brands. 
Nobody undersells WEST-Since 1977. 
(800) 222-9064. 


Satellite TV "he A 


al 
_Save 30%-60% og 
Systems 
A Plus upgrades for present owners: 
Receivers, IAD's, movers, LNA‘, 
LNB's. Feeds. 6' to 16' dishes & 
Ku equipment 
Names Like — 
Chaparral, Uniden, Drake, 
m Houston, Channel Master, etc. 
(A 800-334-6455 
^ " 2026 COLLEGE WAY 
ra FERGUS FALLS, MN 56537 | 


, SKYVISION INC.* 
INSTALL OR UPDATE YOURSELF! 


VIDEOCYPHER SATELLITE C 
SCHEMATICS (Complete Set) Audio & 
Video Parts list-much more! $14.95. The 
Stage Door Video, P.O. Box 576, Burnsville, 
NC 28714. 


MAGIC TRICK, PUZZLES 


SPECIAL EFFECTS GADGETS: Electri- 
cal, Mechanical, Magical. Pyrotechnical 
Newsletter. Free Info—Special F/X, PO Box 
293-PS, S.B.B., NJ 08880. 


FREE CATALOG—PUZZLES & 
GAMES. Have Fun with Unique puzzles 
and games. Amaze your friends. Write: 
Unique Puzzles, PO. Box 56-A, Fec., IL 
61063-0056. 
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HOBBIES/COLLECTION 
RECYCLE ALUMINUM CANS 


Assemble "n. hand-crafted items 


yourself with our instructional manuals | 


— $5 ea. + $1 per order postage & 
handling. 


Debie Productions, Dept. PS 


| PO Box 110273, Aurora, co B0011 | 


IMPORT/EXPORT 


AUSTRALIA'S HOT-BUY direct from 
“down under.” No middleman, great stuff, 
fantastic bargains. Free details: Datek PDS, 
PO. Box 3787, Pinedale, CA 93650. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 3131L N. 
35th Ave., Suite K, Phoenix, AZ 85017. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


FREE US coil pair with approvals. Carl- 
son, RT2 Box 112P, Annandale, MN 55302 


FREE PRICE LIST. FMCN, INC., 513 
FAIRVIEW, RIDGEFIELD, Nd 07657. 


FREE! Big Catalog - New edition listing 
thousands of bargains on Worldwide 
stamps, packets, albums, and accessories. 
FREE when requesting stamps on approval. 
Buy what you like. Return balance. James- 
town Stamp Company, Dept E39PS, James- 
town, NY 14701. 


50 YEARS OLD FIFTEEN DIFFERENT 
United States, over fifty years old-25¢ with 
Melius _Jaxon, Box C1l-H, New Rochelle, 

ew York 10804. 


FREE Worldwide Packet. Penny Approv- 
als. Froehlich, Box 177DB, Pine River, WI 
54965. 


FREE, U.S. Mint Set. Apoeorade Hilde- 


brand, Box 4867, Santa Clara, CA 95054. 


1000 STAMPS $2.95 - Guaranteed Worth 


Over $30 at Standard Catalog Prices! Mon- 
ey Back If Not Delighted. Approvals. Ken- 
more OT-447, Milford, NH 03055. 


FREE! Gold Silver Stamps Approvals. 


Delor, 21127 Fleetwood, Harper Woods, MI 
48226. 


UNITED NATIONS 3 Complete Mint Sets 
only 25e. Personalized Quality U.N., U.S.A., 
Foreign Approvals. Discounts with Pur- 
chases. Cornetta, POB 1509-P, Lake Placid, 
FL 33852. 


101 WORLDWIDE stamps 10g. Apu. prov- 
als. White, Box 24166-AF, Indianapolis, 
46224 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Bos 98-P3, 
Brooklyn, NY 11235. 

BORROW $40,000 "overnight." Any pur- 
pose! Free Report. Success Research B 
19739-FO, Indianapolis, IN 46219. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC PS-3, Box 5399, Torrance, CA 90503. 


FREE MONEY! 2300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
Jakla, Box 3066- P839, Seminole, FL 34642. 


BORROW any amount! Get Visa/Master- 
Card! Instant reply! Sunrise, Box 42P, 
Bethpage, NY 11714- 0042 /(516) 349-1649. 


BORROW  $500-$40,000!  "Over- 
night" On Signature. Keep indefinitely! Ac- 
tion Box 5499- Y, Diamond Bar, CA 91765. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
389/PSI, Box 3574, Newport Beach, CA 
92663 (714) 722-9260. 


VISA! MASTERCARD! Regardless of 
Credit Experience! TW Toll-Free, 24 
Hours: 1-800-888-8851, Extension 26. 


BORROW $500 - $40,000! "On Signa- 
ture!” Any Purpose! 97% Eligible! Free Ap- 
plication: National, Box 7627, Long Beach 
CA 90807. 


$500-$75,000 LOANS AVAILABLE! 
Any purpose. No Collateral. Free applica- 


| tion. MFS Industry, Box 531, Bronx, NY 


10461. 


MASTERCARD Obtained Easily! Quick 
Personal/Business Loans! American, Box 


| 35726-A, Richmond, VA 23235. 


$5,000 CREDIT! No credit check! Not 
Information. Actual credit! (813) 791-8550. 


BORROW $60,000 "Overnight". Any pur- 

ied Keep indefinitely! Free details! Write: 

fartin, Box 1593-SP, Safety Harbor, FL 
34695. 


BORROW 32500-$100,000 No one re- 
fused! Free application. 750 Johnson Hol- 
low, Jefferson, NC 28640. 


BORROW $50,000 Any purpose, Fast, 
Guaranteed. French, Box 561359, Char- 
lotte, NC 28256. 


BORROW $500-350,000! “Immediately.” 
On signature. KEEP INDEFINITELY! 
Credit-12, Box 343, Tombll, TX 77375-0343. 


NEED EXTRA CASH? We'll cash your 
postdated check until your next payday. 
1-800-445-0680. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows. Vi- 
olin, guitar kits. Catalog $1.00. Dept. MP, 
4026 W. Belvedere Ave., Baltimore, MD 
21215. 


SCIENCE & CHEMISTRY 


SCIENCE «'KIDS!| 


SCIENCE KIT-OF-THE-MONTH PROGRAM | 
unlocks secrets of biology, chemistry | 
physics, and mathematics! New kit sent 
every month with instructions and safe, 
simple materials for dozens of challeng- 
ing experiments. Fascinating youngsters 


9 to 14 with science learning and fun 
since 1940. PERFECT GIFT! Satisfaction 
guaranteed. Send $ 24 for one-year, 12-kit 
membership (we'll send gift card] or 
write for information to: 


THINGS OF SCIENCE, Dept. 202-M 
1950 Landings Blvd., Sarasota, FL 34231 


225 PAGES! 1985 Glassware, chemi- 
cals, equipment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.50. established 1953 Hagenow Labora- 
tories, 1302 Washington, Manitowoc, Wis- 
consin 54220. 


1989 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624, 


ANATOMICAL Products Catalog 240 
Pages $2.00. ACC. 8221 Kimball, Skokie, 
IL 60076. 


MUSICAL INSTRUCTIONS 


PLAY GUITAR IN 15 MINUTES!!! Age old 
method rediscovered. Complete EASY in- 
struction—GUARANTEED! Play all your 
favorite songs. $6.00. AFS Frankel, 3 N 
Leroux, Flagstaff, AZ 86001. 


SONGWRITERS 


. POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


prices. Kasaramicro, 1-800-248-2983. 


WINEMAKERS-Beermakers Free Cata- 


COMPUTERS 


Apple IBMPC 
33610, BELL wan Hongkong: 


IBM Software $1.99 Per Disk Sample| 
Disk + Catologue For $1. Star Data, 333 
Cobalt Way, Suite 107, Sunnyvale, CA 
94086. 


FREE Programs! IBM 's/ Avi 
Commodores/ Adad/TRS80's/TI99-4 
RAEZRA, Box 5222SMR, San Diego 92105. 


SECRETS Of Shareware. 100,000 Free 
Programs. Confidential Report. $5. 21205 
Windsong Circle, Walnut, CA 91789. 


FANTASTIC BARGAINS in SOFTWARE 
FOR IBM, Apple, Atari, CoCo & Commo-| 
dore. CATALOG FREE or SAMPLE DISK 
& CATALOG $2.00 (Refunded with order). 
Specify computer type. Computer Compan- 
ion, Box 1457-B, Lancaster, CA 93534. 


ALL COMMODORE/AMIGA CHIPS, 
DIAGNOSTICS, PARTS, REPAIRS. Low 


WINEMAKING 


WINEMAKERS - BEERMAKERS - Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254- 
0242 - KRAUS, Box 7850-N, Independence, 
Missouri 64053. 


log, Low Prices, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 


hasse: purse id anne poe di Free Il- 
lustrated catalog of sup pphes Semplex, FO. 
11476H, Minneapolis, MN 55411. 


FREE BEERMAKING BOOK catalog. 
Finest ingredients, fast service. Make ric 
beer without additives or preservatives. 
(919) 929-4277. SPI, Box 784-S, Chapel Hill, 
North Carolina 27514. 


J HOME BREWING 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 
P9, San Leandro, CA 94577. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


CONFUSED by funeral costs, intimi- 
dated by mortuaries? Everything needed 
to plan ahead, negotiate expenses ($8.95). 
Memorial Planning, Box 2921, Kalispell, 
MT 59903-2921. 


INCORPORATE without Legal Fees! 
Free Booklet Tells How—Includes Forms | 
— Call Now: (800) 345-CORP. | 


| 


GOV'T SURPLUS | 
RAID SEIZURES ... 
Autos...Vans...Boats...Airplanes. . .Millions. 


Surplus Bargains ... many 1% original cost! 
"Nationwide Sales Directory —$3.00. Dis- 
posal, Box 19107-FO, Washington, DC 
20036. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Surplus: Box 4309- YG, West 
Covina, CA 91791. 


GOVERNMENT SURPLUS FROM $1 
Uncle Sam has 1 billion $$ in surplus goods 
to sell or give away. Purchase directly from 
govt thru U.S. mail. Boats, cars, planes, 
electronics, outdoor supplies, etc. For Buy- 
er's Guide call 1-800-333-4100 ext. 5-38. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. , INEXPEN- 


SIVE, FAST. FREE INFORMATION. DR. 
JOHN BEAR, P.O. BOX $447-PS3, MA- 
RINA DEL REY, CA 90295. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS3 Seventh 
Avenue, N.Y.C. 10123. 


CONDENSED Home Study Courses. 
Learn New Skills Fast! 50 Choices! Di- 
ploma! CIEE-20, Box 20345, Jackson, MS 
39209, 


COLLEGIATE research catalog. 306 
pages—16,278 papers available. Rush 
$2 00. Research, 11322 Idaho, #206KT, Los 
Angeles 90025. (213) 477-8226. 


WORLD WIDE COLLEGE OF ALIC- 


TIONEERING, INC. Since 1933. Term Soon. 
Free Catalog COL. Gordon E. Taylor, Box 
949, Dept. 3 Mason City, IA 50401. 515/ 
423-5242. 


PARALEGAL GRADED CURRICULUM. 


Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. PO. Box 790906, Dept. PS, Dal- 
las, TX 75379. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
bt $347,850 E. 58th St., Chicago, IL 

3T. 


NEON ART & TUBE SENDING 
SCHOOL-Popularity of neon is ap o ma, 
Learn this specialized skill. Employment 
opportunities abound. FREE COLOR 
BROCHURE. 3130-B S.E. Hawthorne, Fort- 
land, OR 97214 503/239-5309. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 39PS- 
2158, Boca Raton, FL 33427. (305)368-2522 


SUPER-INTELLIGENCE! Amazing re- 
sults guaranteed! EDEPS, Box 1462, Glen- 
dora, CA 91740. 


UNIVERSITY DEGREES Without 
Classes! Accredited Bachelor’s. Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS3, Box 470886, Tulsa, OK 74147. 


FULLY APPROVED UNIVERSITY DE- 
GREES. Economical home study for Bach- 
elor's, Master's, Ph.D., fully approved by 
California State Department of Education. 
Prestigious faculty counsels for indepen- 
dent study and life experience credits 
(5000 enrolled students, 400 faculty). Free 
information — Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific Univer- 
sity, Department 2R53, 1415 Third Street, 
San Rafael, CA 94901. Toll free: (800) 
227-0119; California: (800) 552-5522; or 
(415) 459-1650. 


BE A RECORDING ENGINEER; Train 
at home for High Paying—Exciting Ca- 
reers. FREE Information. AUDIO INSTI- 
TUTE, 2174 Union 5t. Suite 22M San Fran- 
cisco, CA 94123 


FREE COLLEGE TAPE External De- 
grees Bus./Pub.Admin. LAW (Qualify Bar! 
Financial Aid 1-800-759-0005. LA SALLE 
UNIVERSITY. 


FREE 1988 CAREER GUIDE. Earn more 
money with Success Proven Correspondence 
Diploma Courses. Granton Institute, 263B 
Adelaide Street West, Toronto, Canada. 


BECOME A PARALEGAL. Work with At- 
torneys. Outstanding home study program. 
Free catalog. The Schoo! Of Paralegal Stud- 
les, 6065 Roswell Road, Suite 3118 Dept. 
LC109, Atlanta, Georgia 30328, 1-800-223- 
4542. 


COLLEGE MO NEY GUARANTEED! Fr ree 
information. Write CFAR, Box 669773, 
Marietta, GA 30066. 


140 COLLEGES offering degree At— 
home programs. Bachelor's, Master's, Doc- 
torates. FREE INFORMATION —Kensam. 
Box 1383-PS3, Far Rock, NY 11691. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 32 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
 —-—— or Canada call (413) 568- 


INVENTION RESOURCES. Box 99141, 
San Francisco 94109. R&D, Manufacturing, 
Marketing, Finance. 


INVENTORS: INVENTIONS MAR- 
KETED & Developed for U.S. Patenting by 
Former US PATENT OFFICE EXAMINER, 
Professional Patent Engineer FREE 
INVENTIOM CERTIFICATES. Marketing 
Representative, Suite 3815PS Woolworth 
Building, New York, NY 10007. 


PATENT SEARCHES $150 Do you need 
a patent attorney for patenting, licensing? 
1-800-877-2232 ext. 452. 


REGISTERED. PATENT ATTORNEY, 
Washington, D.C. Suburb. D.A. Kettle- 
strings, 414 Hungerford Drive, Rockville, 
Mary and 20850. 


INVENTORS! Innovators! Patentees! 
Exhibit at national invention show, 1-800- 
727-IDEA, Dept. 470. INPEX-470, 701 
Smithfield, Pittsburgh, PA, 15222. 


INVENTION FINANCING Available, for 
Amateur Experimental Engine Energyolo- 
gists. 1-314-435-9290. Evenings. 


INVENTORS! Idea search being con- 
ducted by DC based firm. Call APSA, 1-800- 
888-6088 ext. 238. 


VIDEO BY INVENTOR. Step by step 
“HOW TO" PATENT IDEAS (87 mins.) 
A/M Productions, 1529 First, SW, Ardmore, 
OK 73401—MC/Visa/Ck. $39.95 (800) 
548-2182. 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 
explaining how we can help you. Kessler 
Sales Corp., C-7-FI, Fremont, Ohio 43420. 


SERIOUS INVENTORS! How to get your 
invention off the ground. Protecting your 
ideas. Testing the market. When to patent. 
Financing options. All this and much more 
on ONE HOUR AUDIO TAPE CASSETTE. 
Information that can save you thousands 
by inventor, manufacturer and marketing 
experts. $19.50 plus $2 P&H to: Product 
Development Services, P.O. Box 41596, 
Dept. B, Plymouth, MN 55447. 


INVENTIONS WANTED. 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. In US. 
and Canada. Toll free: 1-800-225-5800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 

800-288-IDEA. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 5222 


INVENTIONS Developed Marketed. 
Free Invention Certificates, MANUFAC- 
TURERS REPRESENTATIVE, Suite 3815- 
PS, Woolworth Building, New York, NY 
10007. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 


Corporation, C-7-IW, Fremont, Ohio 43420. 
PERSONAL 


COLLEGE DEGREES, High School 
Diplomas. Authentic looking. Free Cata- 
log. National Certificate, Dept. PS 133, 210 
5th Avenue, New York, 10010 (718) 768- 


| 6803 Ext. 100 (24 Hours). 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


EASY Work! Excellent Pay! Assemble 
products at home. For info. Call-504- 
641-8003 Ext. A-8068. 


GOVERNMENT JOBS $16,040 - 
$59,230/yr. Now Hiring. Call (1) 805- 
ke Ext. R-20025 for current Federal 
ist 


OVERSEAS. . $25, 000 - $75, 000+. Free 
Report! Employment, Box 19760-FO, Indi- 
anapolis, IN 46219. 


$1000 MONTHLY. Part Time. Must 
have answering machine. 1-416-482-3000 
X152A, Days/Evenings/Weekends. 


WELDING JOBS 311.50 for information. 
MTC ENTERPRISES, Suite 158, 4344 S. 
Archer Ave, Chicago, IL 60632. 


GOVERNMENT JOBS $16,000—3559,000, 
20,000 immediate openings, for application 
call 1-800-333-4100 ext. J-220. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of "The Psychology of Purity & Chas- 
tity" to: Schizophrenics International, 
P.O. Box 50456, Ft. Worth, TX 76105 


WINNINGEST Numbers, combinations, 
proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. POB 70636, Pasa- 
dena, CA 91107. 


PREDICT YOUR FUTURE. Learn the age- 
less methods for a better life. Box 1393-PP. 
Newbern, NC 28560. 


PAY OFF YOUR MORTGAGE IN 5 
YEARS ... PLUS ALL OTHER DEBTS! 
Without increasing outgo. Acclaimed by 
experts to be most effective method avail- 
able. NO GIMMICKS! Satisfaction guar- 
anteed. Plan uses amortization schedules 
to pay off debts forever! For complete in- 
structions and workbook send $9.95 to: 
FOCUS Box 2067, Orem, UT 84057. 


SNOW Shovel Breakthrough!!! No Lift- 
ing! Free Brochure: Sno-Pro, Box 295, Al- 


| toona, PA 16603. 
OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 


| with Information. Chicago Gold & Pre- 


cious Metals, 10 S. Wabash, Dept. 757, Chi- 


| cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
.25«). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


BOOKS & MAGAZINES 


UNIQUE BOOKS. Learn HOW to do al- 
most anything! FREE catalog, Cardif-P 908 
Niagara Falls Blvd. North Tonawanda, N Y 
14120-2060. 


OLD Popular Science Magazines - 35 
years Worth! 1932-1967 Call Bud. 1-509- 
448-8591. 


MAKE MORE MONEY! How to Get Pay 
Raises! $5.00, AMERIPUB, Box 310, Dept. 
PS-3, Perry, OH 44081. 


BOOKS Of All Interests, Send $1.00 Cat- 
alog. Variety Books, Box 2479, Bloomfield, 
NJ 07003. 


SPORTING GOODS 


WORLDS largest selection of blackpow- 
der guns and accessories. Send $4.00 for 
illustrated catalog featuring 7000 items. 
Dixie Gun Works, Dept. 14, Union City, TN 
382861. 


MONEY MAKING OPP. 


BUMPERSTICKER Printer. Cheap, 
Simple, Portable. Free Details. Bumper, 
POB 22791 (LLD), Tampa, FL 33622. 

MAKE 6 FIGURE $'s ANNUALLY! Guar- 
anteed!! SASE: Action Marketing, BC3, Box 


472563; Garland, TX 75047 


HIGH Profits T-Shirts Caps. Inexpensive, 
transfer machines, supp ee Press, PO. Box 
22809-LLD, Tampa, 33623. 


GET RICH! Secret law smashes debts 
—brings cash credit! FREE report!! Wealth- 
Kit-S, box 4036, Pompano, FL 33063. 


START a SUPER PROFITABLE BUSI- 
NESS from scratch. FREE Subscription to 
Opportunity Magazine tells how. Write Op- 
portunity, ne P75, 6 N. Michigan, Chi- 
cago, IL 60602 


PROFITABLE OCC. 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $10.00. Hydraulic Parts Sup- 


ply, Box 4157, Brownsville, TX 78523-4157. 


MAILING LISTS 


NEW ACTIVE NAMES!! 
MIXED STATES! IMMEDIATE SHIPMENT! 
Adhesive Labels—Hot Line Opportunity 
Seekers, 200/$10.00; 500/$15.00, 1000/ 
$25.00. Others Advon, Drawer B6, Shelley, 
ID 83274. Visa/MC'AmEx. 1-800- 
992-3866. 


NEW NAMES DAILY! IMMEDIATE 
SHIPMENT! Guaranteed Opportunity 
Seekers. Adhesive lables. 200/$8; 500/$11; 
1,000/$18; 2,000/$29; 5,000/$59. QUALITY 
LISTS, Box 1305-CW, Seaford, NY 11783. 
VISA/MC/COD. 800-356-6392. 


REMAILING SERVICES 

CONFIDENTIAL Mail 

warding. Mail Drop, Box 
Orlando, FL 32860. 


Receivi ng/For- 
18039P8, 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
| YOU AN EXCLUSIVE DEALER 


max AN 


6 wheel driv 


| passenger , 
models 


(2l-years-old and over, Please) 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


AIR GUN 


NEW 1989 DYNAMIT NOBEL PREC 
SION PRODUCTS CATALOG. FEATUR 


| LIFETIME WARRANTY. RWS High Qual 
| ty Pellets, and Airgun Accessories. Rin 
fire, Centerfire, Flobert Cartridges. Th 


Legendary ROTTWEIL-BRENNEKE Slu 

. Plus much, much more! Send $2.0 
Ss ist class, $1.00 for 3rd class delivery tc 
DYNAMIT NOBEL-AWS Inc., 105 Stone 
hurst Court, Northvale, NJ 07647 


WELDING 


DILLON MK IV GAS TORCH 
(oxy-acety) WELDING & 
CUTTING 

Weld like a Pro—Aluminum, Cast 
Stainless Steel, Brass, Copper, 
Mild Steel. U.L. Approved, Made in USA 
FREE INFORMATION WRITE OR CALL: 
SHANNON MARKETING, INC. 

P.O. Box 378, Welches, Oregon 97067 
1-503-622-3552 


GIFTS 
WORLD S FIRST 


R WATER WATC 


[——-1 Powered by water, no batterie: 
[rz required. Works on electroma 


netic principles. LCD Quartz 
„accuracy. Award winning desi. 

ACUSHORE 
10-W Florentia Stree 
| Suite A2, Seattle, W 

. add $2.50 P«H 98119-2372 
Check, MO, VISA, MC, (incl. Expiry De 


MISCELLANEOUS 


TWELVE VOLTS GATE, DOOR, WHEE 
CHAIR OPERATORS. Washing Machir 
Much More. Kits, Parts. $10.00. ( Refun 
able) Catalog. SEPACD, 625 N.E. 41 8 
Seattle, WA 98107. 


GOLD, Silver, Platinum containing scr; 
& Mercury. Free quotes & sample evalu 
tion. PMRSD: 1-800-932-1010, Box 18 
Norwood, MA 02062. 


I ERASE BAD CREDIT!!! AND Fil 
YOUR BANK ACCOUNT WITH CASI 
FREE DETAILS ...F'Y-C-N *149P, 41PEI 
INSULA CENTER, PALOS VERDE: 
CALIF 90274. 


PLASTICS 


CASTOLITE Liquid Plastics. Cryst 
clear, colors. For casting, embedding, coz 
ing, fiberglassing, repairing and reprodu 
ing with our Mold Making Supplies. Cat 
log $2.00. CASTOLITE, Dept. 89C/PS, Br 
391, Woodstock, IL 60098. 


PRINTING 


BEAUTIFUL EMBOSSED BUSINES 
CARDS 1-Color $19.95 Per 1000, 2-Col 
$24.95 Per 1000. Free Samples Pre-Paid D 
livery. Mark It Write, 8362 State Road “H 
Philadelphia, PA 19136. 


SALESPERSON DISTRIBUTOR 


FREE Sample. Miracle Polishing Clot 
Dynamite demonstrator. 577% profit. R& 
Dept. PS, 1312 Washington, St. Louis, M 
63103. (314) 241-8464. 
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Product information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


301 Thousands of Items American Design 
Components offers a catalog full of electronic 
and electromechanical components, plus a 
line of computer parts and peripherals. It's 
designed with the tinkerer, hobbyist, techni- 
cian, and engineer in mind. Free 


302 High-Tech Newsletter Join professors, 
engineers, and other professionals with the 
Casiolink, Casio's high-tech newsletter. The lat- 
est developments in electronic products are 
discussed and useful applications from news- 
letter readers are shared. $2 


303 KitFurniture — Craftsman's Corner's full- 
color catalog features top-quality oak furniture 
kits at affordable prices. Learn how to make 
roll-top desks, file cabinets, and complete din- 
ing room and bedroom sets. Limited woodwork- 
ing skills and only hand tools are required. $1 


304 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 products, 
including telescopes, magnets, weather instru- 
ments, high-tech toys, and ideas for science- 
fair projects. Free 


305 Printing Thermometer Erskine Instru- 
ment's Printemp is a digital thermometer and 
thermal printer in a compact hand-held unit. 
Printemp allows its operator to take and re- 
cord temperatures quickly and easily because 
the need for pen and paper has been elimi- 
nated. Typical uses include: checking central 
heating and cooling systems; reading water, 
oil, and exhaust temperatures of engines; and 
tire temperature analysis on performance 
autos. Free 


306 Gasket Manual  FEL-PRO's Gasket 
Installation Manual provides tips on the latest 
sealing techniques for today's complex engines. 
Topics covered include things you should know 
about every gasket installation, cylinder-head 
gaskets, oil-pan gaskets, valve-steam seals, and 
timing-cover sets. $1 
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307 Calculator Hewlett-Packard's HP-285 
scientific calculator can do symbolic algebra 
and calculus and instantly retrieve and com- 
bine graphs. In addition, it has more than 
1,500 functions and 32 kilobytes of RAM. A 
color brochure contains a detailed buyer's com- 
parison chart. Free 


308 Wheel Polishing and Plating Highland 
Plating Co. polishes or plates fine OEM or af- 
termarket alloy wheels in many finishes and 
specializes in refinishing wheels for Porsches, 
Mercedes, BMWs, Audis, Corvettes, Supras, 
RX-7s, and many other models. $1 


309 Outdoor Living Home Planners’ 192- 
page illustrated book has the inside story on 
home designs for people who want to enjoy 
the great outdoors. Plans include houses with 
many of today’s most-asked-for features: ter- 
races, decks, porches, balconies, courtyards, 
sunspaces, atriums, swimming pools, spas, 
and more. $11.95 


310 Multimeters John Fluke Manufactur- 
ing Co.'s multimeter is an important tool for 
trouble-shooting techniques. Conceived for the 
professional mechanic, the brochure offers 
valuable information on test procedures. Free 


311 Unusualltems The “Things You Never 
Knew Existed" catalog from Johnson Smith 
Co. contains over 1,800 hard-to-find novel- 
ties, hobby and sports equipment, scientific 
and electronics items, and gag gifts. Free 


312 Door Hardware Kwikset Corp.'s Door 
Hardware Selector Guide features designs and 
styles available for lock sets, doorknobs, lever 
sets, handle sets, dead locks, security win- 
dow locks, and accessory items. 25¢ 


313 Efficient Heating and Cooling — Len- 
nox Industries' six-page full-color brochure 
describes the Lennox lines of high-quality 
energy-saving furnaces, heat pumps, and air 
conditioners. Free 


314 LogHomes Build a better home with 
the Original Lincoln Logs Ltd. catalog. Choose 
from 56 full-color designs or create your own. 
A network of building professionals helps turn 
Lincoln Logs complete kits into custom-made 
houses. $10 


315 Wood Finishing This revised edition 
of Minwax's 30-page finishing guide is com- 
plete with time-saving tips and easy how-to 
instructions. Learn how to beautify and pro- 
tect new wood and restore older wood to its 
original beauty. Free 


316 Hearing Aids — Miracle-Ear, a division 
of Dahlberg Inc. and a leading manufacturer 
of hearing aids, is offering a booklet that con- 
tains abundant information about hearing loss, 
as well as complete descriptions of its hearing- 
aid line. Free 


317 Home Ventilation  NewAire's brochure 
shows how its air-to-air heat exchange ven- 
tilator controls indoor pollutants and the dam- 
aging effects of moisture, while providing a 
balanced flow of fresh outdoor air. Free 


318 Steel-Framed Houses Paragon Steel 
Structures’ brochure outlines the features and 
benefits of building with steel. Renderings and 
floor plans of basic models are included. Par- 
agon's brochure shows you how to build a safe, 
durable home more economically. $1 


319 Portable Cellular Phone A full-color 
brochure from Satellite Technology Services 
describes its STS CP832 portable cellular tele- 
phone. Features include a leather case, re- 
charger, and auto adapter—all the features of 
higher-priced phones. Free 


320 Disposable Car Wash The disposable 
wash and wax kit from Turbo Tek has a pat- 
ented adapter and cartridge system that at- 
taches to any garden hose to clean and wax 
your car. The kit includes two Soft-Suds car- 
tridges and one Waxxer cartridge. Free 
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